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litia 

nRAI. HYPO riT.YrEMTC AGENTS 

5 Background Of the Invention 

This invention relates to C-substituted 
pentacycloazoles containing heteroatoms in the 2, 3 and 5 
positions of the pentacycloazole ring and N-substituted 
pentacycloazoles containing nitrogen atoms in either the 2 
10 and 4 positions or in the 3 position of the pentacycloazole 
ring. 

Ellingboe et ai. state in the Jt ^^^^^ Chgm» * 
Vol. 36, pages 2485-2493 (1993), which is hereby incorporated 
by reference, that drugs currently available for the control 

15 of the hyperglycemia associated with type 2 {non- insulin 

dependent) diabetes mellitus possess significant liabilities 
or efficacy limitations and that considerable effort has been 
directed toward the development of novel, orally active 
antihyperglycemic drugs. They also state that many of these 

20 new compounds incorporate a relatively acidic heterocycle 
which serves as the pharmacophore responsible for 
antihyperglycemic activity, such as thiazolidine-2, 4-dione, 
tetrazole and oxazolidine-2, 4-dione rings. In an earlier 
paper, .t. M^d- Chem . Vol. 35, pages 1176-1183 (1992), which 

25 is hereby incorporated by reference, Ellingboe et al. 
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described a number zz anzihyperg lycemxc agencs, which contain 
an acidic 3H-1,2.: . 5-oxachiadia2oIe 2 -oxide ring, appended 
via a mechylene bridge zz numerous aromatic systems. Kangi ec 
ai. E.?. 177. 353, which is hereby . incorporated by reference, 
5 disclose antihypergiycemic thiazolidine pharmacophore 

appended via a methylene bridge to suitable aromatic systems. 

The general object cf this invention is to provide 
new antihypergiycemic compounds based on new pharmacophores. 
Other objects appear hereinafter. 
' In one aspect, this invention is an 

antih\'?erglyce.mic compound selected from the group consisting 
C-substitutec pentaci.-cioazoie pharmacophore ccntaminc 
hetercatoms m the 2.2 and 5 position cf the pentacycioazoie 
ring and w-substituted pentac^'cloazole pharmacophore 
containing nitrogen atoms in a position selected from the 
group consisting of the 2 and 4 positions cf the 

pentac:,'cioa2ole ring and the 3 position of the pentac^'cioazole 
ring. 

In a second aspect, this invention is an 
antihypergiycemic composition comprising a pharmaceutically 
acceptable carrier, diluent or excipient and an effective 
amount cf an antihypergiycemic compound selected from the 
group consisting C-substituted pentac/cloazole pharmacophore 
containing heteroatpms in the 2,3 and 5 position of the 
pentaci/cloazole ring and N-alkyl substituted pentac/cloazole 
pharmacophore containing nitrogen or other hetero atoms in a 
position selected from the group consisting of the 2 and 4 
positions cf the pentacycloazole ring and the 3 position of 
the pentac\''cloazole ring. 

In a third aspect, this invention is a method of 
reducing the hyperglycemia a.$sociated with non- insulin 
dependent diabetes mellitus v/hich method comprises orally 
administering to a mainmal, such as a human, a therapeutic 
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dose of an antihyperglycemic compound selected from the group 
consisting C-substituted pentacycloazoie pharmacophore 
containing heteroatoms in the 2.3 and E position of the 
pentacycloazoie ring and N-substiruted pentacycloazoie 
5 pharmacophore containing nitrogen atoms in a position 

selected from the group consisting of the 2 and 4 positions 
of the pentaci/cloazole ring and the 2 position of the 
pentaci/cioazole ring. 

We have now found that the objects of this 
10 invention can be attained with antihyperglycemic compounds 
havinc a C-subsi-tuted pentac\''cicazole pharmacophore 
containing heteroatcr.s m the 2. 3 and z position of the 
pentar/cioazole ring cr an N-alkyi- substituted 
pentacycloazoie pharmacophore fwhere the alkyl group has 1 to 
15 12 carbon atoms; containing nitrogen atoms in both the 2 and 
4 positions or in the 3 position of the pentacycloazoie ring 
wherein the pentacycloazoie ring is linked to a suitable 
aromatic system utilized with pharmacophores responsible for 
antihyperglycemic activity by an aliphatic group of 1 to 2 
20 carbon atoms and a carbon atom of said aliphatic group is 
bonded directly to the pentacycloazoie ring. Our studies 
have shown that other things being equal . many other 
compounds containing different pentaci/cloazoie moieties, lack 
Che antihyperglycemic activity of the compounds of this 
5 invention. Further, it appears that if the pentacycloazoie 
moiety is linked to the same aromatic system by an isomeric 
aliphatic group having no carbon atom bonded to the 
pentaci/cloazole ring, the compound lacks antihyperglycemic 
activity. For exaxaple. when a -CH2-S- linker was . employed, 

0 the compound was inactive when the part of the linker 

was bended to a C-pentac>*cloazole moiety and active when the 
•CH2-" part cf the linker was bonded to a C-pentacycloazoie 

moiety. Likewise, when the pharmacophore was bonded directly 
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10 



15 



20 



CO the aromacic raoiecy wichouc an aiiphacic linking group, 
Che compounds were inaccive . 

While Mullican ec aJ. in the j. mo^^ r-y^^^ 
Vol. 26. pages 1090-1099 (1993) disclose a C-subscituced- 
2.3. 5-criazole linked through mechyiene co a 4-hydroxy-3,5- 
dibucylphenyi moiecy at page 1091 and Boschelli et al. in 
Meri . "^^rm -. vol. 2S. pages 1802 co 1810 (1993) disclose a c- 
subscituced pencao'cioazole containing heceroatoms in the 2,3 
and 5 position linked through methylene to a 
dichlorophenyiammophenyi group moiecy st page 1804. neither 
article describes or suggests that the compounds have 
antihypergiycemic activity. Further, to the best =i our 
knowledge neither the 4-hydro3cy-3 , 5-dibucylphenyl noiety nor 
the dichlorcphenyiaminophenyl group have been used with 
pharmacophores responsible for anciiyperglycemic activity. 

The conjpounds of this invention can be represented 
by the structure 

Ar-(G5n.i-(CH2)m.i-CH22 

y 

The bond of accachmenc co 2 is assigned number 1 as 
described in the fallowing schematic structure formula 11): 



(I) 



25 




where each Q is independently C, 0, or S as described in 
the fcllowmg definition of 2. 
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2 is a C-substizuted pencacycloazole containing 



heceroacoms in the 2, 3 and 5 positions of the 
pentacycioazole ring or an N-substituted (N at position 1) 
pentacycioazole containing N atoms in either the 2 and 4 
5 positions or in the 5 position of the pentacycioazole ring; g 
is oxygen or sulfur; m and n are v/hole numbers ranging from 1 
to 2; and Ar is a suitable aromatic system. 



structures inclusive of double bond tautomeric forms as 
10 follows: 



In somewhat greater detail, 2 can have any of the 




N N-R 



N — N 




R 



R 




H 

N S 



N S 



N NH 



N N 
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15 



X X, 
N N 



X2 





H 

Wherein v, is o or S; X2 is -SR; and each R is independently 
selected from H. methyl, ethyl, propyl and butyl. 

Af can be any suitable arranatic system utilized 
with other phaxxnacophores responsible f=r antihyperglycemic 
activity such as those disclosed in the aforesaid Ellingboe 
ec a:, articles; the aforesaid Kangi sz al. £.?. 177, 353. 
Momose 5: ir. £]-::^_.=>:2;::^_2:jj^. , vol. : = . ho. 5 at'pages 
1440 t= 1445 -.1991,; cantello ec al. E.?. 415605; Clark ec 
al. U.S. 4.791.125; Kees U.S. 5.183.825; Goldstein ec ai. wo 
93/00343; .".indley E.P. 306.228 ail of which are hereby 
incorporated by reference. Accordingly, the aromatic systems 
can range from simple dihydronaphthaiene moieties in U.S. 
5.183.625 to aromatic rings linked to heterocylic rings. 

The preferred aromatic systems can be represented 
by the structure: 



Y-(CH2>p-(G')-Ar'- 
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wherein Ar' is a divalenc arylene moiecy, such as phenylene, 
methyl subsciruced phenyiene. chlorophenyiens, ecc.; C is o 
or £; and Y is a cycloalkyl ring, such as mechylcyclohexyl, 
subscicuced or unsubscicuted aryi group cr a heterocyclic 
such as 2-phenyl-4-oxazolyl; p is a number from 1 to 6. An 
illustrative Ar* group is shown in formula (II): 




As 13 demonstrated in the Exanples. the various C- 
substituted pentac/cioazole compounds of this invention can 
be prepared b>' routine techniques. For exanple, C- 
substituted 2,2. S-triazoles can be prepared by reacting 
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O 



(1) ArCH2C O— CH3 + hydrazine hydrate followed by 

cyclizacion with an isocyanate 



or 



(2) ArCH2C — C— CH3 + 3-alkyl semicarbazide methane 

sulfonic acid salt or 



(3) ArOH + BrCH^COCK: followed by 

hydrazine hydrate and then 
cyclized with an isocyanate or 



(4) ArOH + N,N-diinethyl thiocarbainyl 

chloride 



thermally rearranged, hydrolyzed, followed by BrCK.-COCH: 
and then cyclization with an isocyanate, or 



(5) ArCH:CH^C0CH3 + hydrazine hydrate follov;ed by 

cyclization with an isocyanate, 
etc. 



A C-substicuced 2,3-dia2ole can be prepared by 
reacting ArCK2C02?: + Hydrazine hydrace followed by cyclization 
V7ith CS-). 
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A C-subsciruced 2.5-dia2oie can be prepared by 
reacting ArCH^CN ^ CH3OK * HCl zo form ArC(sNH2)OCH3*Cl- 
followed by Na in CH3OH zo form an amidcxime and then 
treating with carbonyldiimidazole. 
5 A C-substituted-1.3,4-oxathia2oiin-5-one can be 

prepared by converting 

O 

II 

ArCKsCOCHs 

10 zo the amde irllowed cy r-zciization with 
chlorocarbcnyisuif enyi chicride . 

A C-5ubstituted 1. 2, 4-thiadiazoiin-5-one can be 
prepared by reacting ArCfs:lvH2)OCH3+Cl- described above with 

sodium h\'dride and c/ciizing with chlorocarbonylsulfenyl 
15 chloride. 

A N-substituted azole can be prepared either by 
reaction route 11) or (2) below; 

(1) Reacting ArCHO with semicarbazide 
hydrochloride fcllowed iry reduction with boron 

20 m'dride and ci/clizing with carbonyldiimidazole or; 

(2) Reacting ArCH2NH2 with sodium cyanate and 
cyclizing with diethyl oxylate, 

25 The compounds of this invention and salts thereof 

exhibit excellent blood-giucose and blood-lipid lowering 
actions in mammals (e.g., mouse, rat. dog, cat. monkey, 
horse, and human beings) , and show a low degree of toxicity 
in terms cf both acute and suipacute toxicities. Therefore, 

30 the compounds and salts thereof are of value to human beings 
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for the creacmenc of hyperiipenaa, diabetes ana their 
complications. 

The compounds of this invention are generally 
compounded with "pharmaceutically acceptable" carriers. 
5 diluents or excipiencs, which are compatible with the other 
ingredients of the formulation and not deleterious to the 
recipient thereof. The specific dose of a compound 
administered according to this invention to obtain 
therapeutic or prophylactic effects will, cf course, be 
10 determined by the particular circumstances surrounding the 
case, i.-:cludin5, for example, the ccnasound administered, the 
route zz admmistraticn and the condition being treated. 
Typical daily doses will contain a non-toxic dosage level of 
from about C.Ol mg/kg to about 50 mg/kg of body weight of an 
15 active compound of this invention. Preferably the 

pharmaceutical formulation is in unit dosage form. The unit 
dosage form can be a capsule or tablet itself, or the 
appropriate number of any of these. The quantity of active 
ingredient in a unit dose cf composition may be varied or 
adjusted from about 0.1 to about 1000 milligrams or more 
according to the particular treatment involved, it may be 
appreciated that it may be necessary to make routine 
variE::.ons tc the dosage depending on the age and condition 
of the patient. The dosage will also depend on tiie route of 
25 administration. The compound can be administered by a variety 
of routes although oral is greatly preferred. 

Pharmaceutical formulations of the invention are 
prepared b\- combining (e.g., mixing) a therapeutically 
effective amount cf the compounds cf the invention together 
with a pharmaceutically acceptable carrier or diluent 
therefcr. in making the compositions cf the present 
inventic.r:, the active ingredient will usually be admixed with 
a carrier, or diluted by a carrier, or enclosed within a 



20 



30 
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carrier which may be in che form of a capsule, sachet, paper 
or other container. When the carrier serves as a diluent, it 
may be a solid, semi -solid or liquid material which acts as a 
vehicle, or can be in the form of tablets, pills, powders, 
5 lozenges, elixirs, suspensions, emulsions, solutions, syrups, 
aerosols (as a solid or in a liquid medium), or ointment, 
containing, for example, up to 10% by weight of the active 
compound. The compounds of the present invention are 
preferably formulated prior to administration. For the. 
10 pharmaceutical formulations any suitable carrier icnown in the 
art can be used. In such a f ormulaticn. the carrier may be a 
solid, liquid, or mixture of a solid and a liquid. Solid 
form formulations include powders, tablets and capsules, a 
solid carrier can be one or more substances which may also 
15 act as flavoring agents, lubricants, solubilisers . suspending 
agents, binders, tablet disintegrating agents and 
encapsulating material. 

Tablets for oral administration may contain 
suitable excipients such as calcium carbonate, sodium 
20 carbonate, lactose, calcium phosphate, together with 

disintegrating agents, such as maize, starch, or alginic 
acid, and/ or binding agents, for example, gelatin or acacia, 
and lubricating agents such as magnesium stearate, stearic 
acid, cr talc. In powders the carrier is a finely divided 
25 solid which is in admixture with the finely divided active 

ingredient. In tablets the active ingredient is mixed with a 
carrier having the necessary binding properties in suitable 
proportions and compacted in the shape and size desired. The 
powders and tablets preferably contain from about 1 to about 
30 r9 weight percent of the active ingredient which is novel 
compound of this invention. Suitable solid carriers are 
niagnesiuT* carbonate, magnesium stearate, talc, sugar lactose, 
pectin, dextrin, starch, gelatin, tragacanch, methyl 
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cellulose, sodium carfaoxymechyi cellulose, iov; melting waxes, 
and cocoa butcer. Sterile liquid forx f ormulacicr.s include 
suspensions, emulsions, syrups and elixirs. The active 
ingredient can be dissolved or' suspended in a 
pharmaceutically acceptable carrier, such as sterile water, 
sterile organic solvent or a mixture of both. 

The active ingredient can also be dissolved in a 
suitable organic solvent, for instance aqueous propylene 
glycol. Other compositions can be made cry dispersing the 
finely divided active ingredient in aqueous starch cr sodium 
carboxymethyl cellulose solution cr in a suitable oil. 

The fclioKing Exaniples illustrate the preparation 
cf compcunds ci the i.^.ventic.-: tunless ctherv.'ise indicated). 
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Melcing points are uncorrected. Thin Layer 
5 Chromatography was performed on silica plates. Reactions were 
conducted under an atmosphere of nitrogen, l^MR spectra were 
obtained in CDCI3 unless noted otherwise. Flash column 
chromatographies were performed over Si02- 

2- {2-Phenyl-4-oxa201yl)ethanol was prepared as 
10 described in Example 12 Part A. 

Examnle 1 

Preparation of: 

4 -Methyl -5- [4 - i '2- ':2-phenyl-4-oxazolyl ) ethoxy )phenyl) - 
15 methyl ] 1 , 2 , 4 - tr iazolin- 3 -one . 




Parr ^ 

20 Preparation of : 

Methyl 4-{2- (2-phenyl-4-oxa2olyl)ethoxyl]phenyl acetate. 



Ph— ^ \^rii^^CH2 
N 




CH^CO->CH-. 
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A scirred solucion of 9.46 g 2- ■' 2 -phenyl -4 - 
oxazolyDethanol, 3.34 g raechyl ' 4 -hydroxyphenyi) acetate, 
13.10 g. triphenyi phosphine and 75 mL anhydrous THF ' 
(cetrahydrcfuran; was treated dropwise with 7.9 mL diethyl 
azodicarboxylate over 15 minutes, allowing the temperature to 
rise spontaneously to 40-50 'C. The reaction was stirred at 
an±>ienc temperature for 48 'hours, treated with 2 mL of 30% 
HiOt. and evaporated in vacuo. The residue was extracted 
with bailing Et20 (ethyl ether), contacted with 75 mL of 
brine and dried over MgS04 . After removal =f the crying 
agent, the ssiver.t was evaporated, zhe residue 
chromatc graphed, eluting with ethyl acetate-hexane. The 
product cn/stallized from ethylacetate-hsxane to provide 14. B 
g (88%). cf a white solid mp 47-48*C. 

Anal. Cal. for C20H19NO4: C. 71.20; K. 5.68; N. 
4.15; Found: C, 71.43; K, 5.66; M, 4,07. IR 1734 cm"!; NMR 
5 3.15 (t, 2H), 3.6 (s, 3H), 3.7 (s. 2H) . 4.3 (t, 2H) , 6.9 
<d. 2H. (7.2 (d. 2H). 7.5 (m, 4HJ . 7.8 (s. Ifi) ; MS:m/e 337. 

20 PSTT g 

Preparation of: 

■'■f-''- '--P-ienyl-^-oxazoiyl) -ethoxyj phenyl acetyl hydrazine. 



5 



Ph-^ \-CH2CH2 

N 




C.HrCONHNKr 



A stirred solution of 2.3 gm of methyl 4-[2-(2- 
phenyI-4-oxazoiyi).ethoxyJphenyl acetate and 30 mL of MeOH was 
treated with 2.4 mL cf 80% hydrazine hi/drate, 0.5 gm cf NaOMe 
and heated tc reflux for 0.5 hour, during which time a 
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copious precipitate formed- The cooled mixture v/as filtered 
and the white solid washed with MeOH and dried to provide 
2.86 gm (86%) of product mp 163-165'C. 

Anal. Cal. for C19K10W3O3: C, 67.64; K, 5.68 ; N, 

12.46. Found: IR 1643 cm'l. MS/m/e 333. IIMR 1.5 delta 
(broad m, 2H) , 3.1 (t, 2H) , 3.5 (s, 2K) , 4.3 (t, 2H) , 6.9 (d, 
2H), 7.2 (d, 2K), 7.5 (iru 4H, 7.8 (s, IH) . 

Part c 

Preparation of: 

4-Methyl-5- [4- ( ■2- (2 -phenyl -4 -oxazolyl) £rhc:<y) phenyl i methyl ) - 
1,2, 4-tria2olin-3 -one . 

The in::ermediac6 prepared in ZzcaTipie 1 Pare B was 
-suspended in 3G riiL cf TKF (cetrahydrofurar.. , treaced with 0.4 
zTiL of . methyl isocyanace and the stirred r.ixture heated to 
reflux for 2 hours. The mixture was cooled, diluted with 
Et20 and filtered. The resulting white powder (0.57 gm, mp 

191-194 'O was added to a solution prepared from 0.5 gm of Na 
metal and 25 mL of MeOH. The resulting solution was heated 
to reflux under an atmosphere of nitrogen for 5 hours, cooled 
and acidified with IN HCl. The resulting precipitate was 
collected hy filtration, washed v;ith HtO and dried. 

Recri/stallisaticn from TKF-iPrOK provided 0.82 gm (36^i) of 
product, mp 164-167 'C. 

Anal. Cal. for C21H20N4O3: C, 67.01; H, 5.36; N, 

14.83. Found: C, 66.75; H, 5.19; N, 14.63. Ir: 3302, 
3072, 2933, 2854, 1691 cm"l. Ms: m/e 3":£. NMR 1.7 (broad s, 
IH, exchanges v;ith D20) , 3.1 (s, 3H), 3.15 {c,2Ki, 3.S5 
(S,2H), 4.3 (t, 2H), 6.9 (d,2K), 7.2 (d,2H}, 7.5 fm,4H), 7.8 
(s,lH). 
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Example 2 

Preparation of: 

4 -Ethyl -5 - [4-{ {2 - {2-phenyl-4-o>:a2oiyl) ethoxy)phenyl) - 
methyl ] 1 , 2 , 4 -tria2olin-3 -one . 



K 




A suspension of 1.5 gm cf the intermediate prepared 
as in £:caraple 1 Part B was suspended in 30 mL of TEF, treated 
with 0.4 mL of ethyl isocyanate and refluxed for 2 hours. 
The mixture was cooled, diluted v/ith Et20 and filtered. The 
white solid was collected, v/ashed vrith Et20 and added to a 
solution prepared from 1.4. gm cf 85% KOH and 100 mL cf MeOH. 
The resulting solution was heated to reflux for 24 hcurs, at 
which time TLC (thin layer chromatcgrapxhy ) showed cc.T.plete 
consur:ption cf starting material. The cooled solution, was 
acidified with IN KCi and the resulting precipitate collected 
by filtration. Recrystallization from ETOAc (ethyl acetate) 
provided 0.S9 gr?. (51%) of product as white needles mc 139- 
140-C. 

Anal. Cal. for C22H22N4C'3 : C. 67.68; H, 5. 53; N, 
12.29. Found: C, 67.40; H, 5.73; i:, 14.46. Ir: 16r3cm"l. 
MS: m. e 390. NM?.: delta 1.05 (t, 3K} , 3.1 It. 2K} , 3.5 (1, 
2H , 3.S5 (£, 2H}, 4.3 (t, 2H) , £.9 id, 2K) , 7.2 (i, ZH), 7.5 
4H , 7.3 IH) . 
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Pare A. Preparation of: 

3-Ethyi semicarbazide mechanesulf cnic acid sale. 

A scirred solution of 25 gm cerc-biicyl carbazate in 
5 200 mL CKCI3 under nitrogen was treated dropwise over 0.5 

hours with 15.5 mL ethyl isocyanate. The solution was 
stirred az room temperature 17 hours, treated with H2O and 

the layers were separated. The aqueous layer was extracted 
with three 100 mL portions cf CHCI3 and the combined extracts 
10 were washed with brine, dried with Na2S04^ and filtered. 

Removal cf the solvent m vacuo was followed by dissolution 
of the residue 1.;: 250 mL cf zr\' T.H?. The resulting solution 
was treated dropwise v/ith 22 mL cf methane sulfonic acid over 
0.5 hour. The resulting mixture was stirred at ambient 
5 temperature for 36 hours, during which time a precipitate 
formed. T.he solid was filtered and washed with THF and Et20 
to provide 24.2 gm (86%) cf the salt mp 115-118 'C. 

NMR: delta 1.04 (t. 3H) , 2.37 (s, 3H) , 3.10 (q, 
2h), 7.08 IH), 3.59 is, IH) , 9.76 (broad s, 2K) > MS: m/e 
0 103 (= M - CH^SO-aH) . 

Tc a solution prepared from £.32 gm of ::a metal and 
200 mL of MeCH were added 2.95 gm of the salt from Method 2 
Example 2 Part A and 5 gm cf the intermediate prepared as in 
Example 1, Part A. The resulting mixture was refluxed for 
100 hr, cooled and evaporated in vacuo. The residue was 
treated with 200 mL 211 HCl and extracted with three 100 mL 
portions cf ETOAc. The combined extracts were washed with 
H2O, brine, dried with Na2S04, filtered, and the solvent 

removed in vacuo. Chromatcgraphy cf the residue over silica 
produced 1.5 gm (26%) of product identical to the material 
prepared in Method 1. 
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Preparacion of: 

4-n-Bucyi-5-(4-( i2- ■:2-phenyi-4-oxazolyl)echoxy)phenyl) 
mechyi J 1 . 2 . 4 -crxazoiin-5 -one . 



10 




(CK3);.CH. 



A suspension of 1.6 gin cf che intermediate prepared 
as in Example 1 Pare B in 40 mL cf THF was treated with 0.8 
mL of n-fautyi isocyanate and heated to reflvax for 2 hours 
The cooled mixture was diluted with EtiO and filtered; The 
whits powder (1.9 gm, mp 172-175*0 was added to a solution 
prepared from 2 . 3 gm 85% KOH and 30 mL of MeOH and Che 
5 resulti.-.g solution refiuxed for a total of 48 hours. The 
cooled solution was acidified with IN KCl a.id the soft white 
powoer collected cry filtration, washed with K2O and dried. 
Recri.-staliiraticn from i-?rOK-.Hexane provided l.:i gm (51%) 
of product mp 120-122 'C. 
> Anal.: cal. for C24H2SN4O3. c, 68.88; H. 6.26; n. 

13.39. Found: C. 68.63; H. 6.42; N. 12.82. MS: m/e 418. 
IR: 3401. 3063. 3063, 1702 cm''- . NMR: 0.9 ;t. 3H) , ^ 3 '(„, 
n. 2H). 1.45 (m, 2H) . 1.7 (broad s, IK. -.^changes with 0,0) . ' 
3.1 2.H), -.5 <c. 2H), 3.85 is, 2H) , 4.3 it. 2K) , 6.9"(d. 

2H!, 7.2 id. 2H) . 7.5 (m. 4H) , 7.8 (s, IH) . 
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Sxample 4 

Preparation cf: 

4-Methyi-5- (4- ( (2- (2-phenyl-4- 

oxazolyl ) echoxy ) phenyl ) methyl ] 1,2. 4 - tria2oiin-3 -chione . 

5 

H 




:2.48 an) and O.SO gm of 4-mechyl thiosemicarbazide were 
added zo a solucion prepared from 0.72 gm of Ma metal and 20 
mL of MeOH. The resulting yellow solution was refluxed for 2 
hours, cooled and acidified with IN HCl. The resulting white 
precipitate was collected, v/ashed v/ith H2O and dried. 
Recr\*stallication from THF-H2O and from EtOAc provided 0.S2 
gm i2S%) zi 4-methyi-5- [4- ( :2-phenyl-.5- 

oxazcli/i : etho:-r/; phenyl ; -methyl j - 1 . 2 . 4 - tria2clin-3 -thione . r.p 
1SS-190*C. 

Anal.: Cal» for C21H20W4O2S: C, 64.27; H. 5.14; 
0 IJ. 14.27. Found: C. 64.41; K. 5.22; N. 14.00. IR: 3099. 
3042. 2939. 2S78, 1574 cm'!. MS; m/e 352. NMR: delta 3.1 
it. 2H). 3.35 IS. 3H). 4.0 (s. 2K) . 4.3 iz. 2H) . 6.9 id. 2K» . 
7.2 id. 2H). ".5 (m. 4H), 7.8 (s. IH) . 

A Stirred suspension cf 1.25 gm cf the intermediate 
prepared as in Example 1 Part B in 30 mL cf t.HF was treated 
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wich 0.7 gm of methyl isochiocyanace and heaced to refliu-: for 
1 hour. The precipitate which formed en cooling was filtered 
and washed with ether. This solid (1.44 gn, mp 175-177 'O 
was added to a solution prepared from 0.3 gm of Na metal and 
25 mL cf MeOH and the resulting solution refluxed for 2 
hours. The cooled solution was acidified with 1 N ECi and 
the resulting precipitate collected. Recrystalliration from 
ETO.^.c provided 1.2 gm (76%) of 4-methyl-5- [4- ( (2- {2-phenyl-4- 
oxazolyl) ethoxy) phenyl ) methyl) -1, 2. 4-::riazoiin-3-thione. mp. 
1S9-19C'C, identical to that prepared in Example 4 Method 1. 

E3^amp3,^ 5 

Preparation of: 

1 {3)H-5- [4- ( (2- ; 2 -phenyl -4 -oxazolyl)e-ho>r/i phenyl) - 
methyl ) 1 , 2 , 4 - tria2olin-3 - thione 




Thicsemicarbazide (1.90 gn\) and 2.0 gm of the 
intermediate prepared as in Example 1 pare A were added to a 
solucicr. prepared from 0.6 gm cf Na ir.etai and 20 mL cf 1- 
PrOH. The resulting mixture was heated to reflu:-: for 3 hours 
and kepz at room temperature overnighr . The cooled mixture 
was acidified with IN HCl and the solid filtered. 
Rscriv'stallizaticn from THF-MeOH provided 1.2 cm (53%) of 
product as a white solid mp 223-230 •C, 
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Anal.: Cal. fcr C20H18N4O2S: C, 63.47; H, 4.79; 
14. 8C. Found: Z. £3. "2; 4.85; 11, 14.78. I?.: 3096, 
3029, 292£, :c77, 1609 cir."^. MS: m/e 375. hJMH: delta 3.1 
(t, 2H) , 4.0 '.broad s, 2H exchanges wirh D2O) , 4,3 (c, 2H) , 
5 6.9 (d, 2H), 7.2 (d, 2K) , 7.5 (m, 4H) , 7.8 (s, IK). 

Example 6 

Preparacicn of: 

3-Methylrhio-4-mechyi-5- [4- ( (2- {2-phenyl-4- 
0 oxazciyi J erhor/ ; phenyl i mechyi ] 1 , 2 . 4 -criazciine . 




N 



A stirred suspension of 2.42 gm cf the intermediate 
prepared as :.r. £.xainpie 1 Part B in 40 mL THF was treated with 
2.1 gm cf .•nethyl isothiccyanate and refiuxed for 3 hours. 
The reaction mixture v;as ctoled and the solid filtered and 
washed wizr. Et2C. This solid was then added to a solution 
prepared from 1.5 gm of Ka metal and SO mL of MeOK and the 
resulting solution refiuxed for 2 hours. The solution was 
allowed to cool with protection from atmospheric oxygen and 
treated with 5 mL of CH3I. The resulting mixture v/as kept at 
room temperat'jre overnight, treated with H2O and e:<tracted 

with three 125 mL portions cf EtOAc. The combined extracts 
were washed :-:ith K2O, brine, dried over MgSC^ and evaporated 

to provide an cil which solidified on standing. 
Crystallisation from EtOAc-hexane with the aid of 
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decolorizing carbon provided 1.52 gm (56%) z f che product as 
glitcering flakes mp 110-112 'C. 

Anal.: Cal. for .C22>-22^'M02-: 55.00 H. 5,45; N, 

13. 7S. Found: Z. 64.51; K, 5.44; N, 13. 5r. IR: 2S14, 1550 
cm*-. MS: m/e 406. MMP.: delta 2.7 (s, 31-:), 3.1 (i, 2H) , 
3.3 (s, 3K), 4.15 (s, 2H}, 4.3 (t, 2H) , 6.9 (d, 2H) , 7.2 (d, 
2H) , 7.5 im, 4K) , 7.8 is, IH) . 

Example 7 

Preparation of: 

4-Methyl-5- t 4- i -2- i 2 -phenyl- 4 -oxazolyl ) ethG>r/; phenyl) 2- 
oxaetnyl j 1,2 , 4-rria2olin-j-one. 

K 




Preparaticn cf; 

5 - [ (2 - i2-Phenyl-4-o:-:a2olyl) -ethor-r^henyl ) ) benzyl ether 




A siirred solution cf 3E.7 giTi 4-benzyio>r^-phenol, 
37.4 cr?. triphenyl phosphine, 27. 4 gm 2- {2 -phenyl -4- 
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oxazoiyDethanoi ana 200 mL TH? was created dropwise wich 25 
gm of diechyi azodicarboxylane over .25 hours, allowing the 
cemperacure cc rise spontaneously zo 50-60 'C. The solution 
was kept ac room temperature for 72 hours, treated with 2 mL 
5 of 30% H2O2 and the solvent removed in vacuo. The solid 

residual mass was dissolved in 350 mL of boiling EtOH and 
allowed to cool slowly. The white crystals which 
precipitated were filtered and washed with small portions of 
StOH zo provide 39.1 gm (75%) cf needles r.? 108-112*C. 
10 Anal: Cai. for C24K21NO3? Z. 77.61; H, 5.70; N, 

3.77. Found: "".35; H. 5.75: !!. 3.50.1"!£: m/e 371. 

Preparation of: 
15 4-[2- {2-phenyi-H-oxa2olyl)ethox:/j phenol. 

A solution of the intermediate prepared in Example 
7 Part- A in 240 mL ETOH/280 mL THF was hydrogenated with 4 gm 
of 5% Pd/C at room temperature overnight with an initial 
hydrogen pressure of 60 psi (413.7 KPa) . After removal of 
20 the catalyst by filtration, the solvents were removed in 
vacuo and the residue crystallized from i-?rOH to provide 
24.7 cm {£3%) mp :71-i76'C. 

Anal.: cai. for C17H15NO3: 2, "2.58; H. 5.3S; K, 
4.9S. Found: 2. 72.21; H, 5.40; M, 5.01. MS: m/e 281. 

25 

Preparation of: 

Methyl 0-4- [2- {2-phenyl-4-oxa2olyl) ethcxyjphenylglycclic acid 
hydrazide. 

30 A stirred solution of 5.40 gm cf the intermediate 

from Example " Part S in 75 mL of methyl ethyl ketone was 
treated with 4 mL of methyl faromoacecate, 1.2 gm powdered KI, 
11.1 gm powdered K2CO3 and heated to reflux for 4 hours. The 
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cooled mixture was diluted v/irh H2O, brine» dried over MgSO^, 
filtered, and evaporated zz provide an cii which solidified 
on trituration with hexane, .T.p 52-66 *C. A solution of 2.36 
gm of this solid in 25 rl. MeOH was treated with 2 mL of 85% 
- hydrazine hydrate. 0,2 gm cf :;aOMe and refluxed 1 hour, 
during which time a thick precipitate formed. The cooled 
mixture was filtered and the solid washed with MeOH and Et-jO 
to provide 2.20 gm (93%) of white powder mp 151-154', 

Anal.: Cai. for C10K10H2O4: Z. 64.53; H. 5.42; N, 
10 11.89. Found: 54.71; H, 5.64; 11. 11. 7C. MS: m/e 353. 

A Stirred suspension cf 1.46 gm of t.he intermediate 
from E:<ampie " Part C m 20 mL THF was treated with 1 mL 
methyl isocyanate and refluxed f or. 1 hour. The cooled 
mixture was diluted with Et20 and filtered. The fine white 
powder v/as washed with Et20; mp 130-132 "C. This solid was 
added to a solution prepared from 3.9 gm of S5% KOH/30 mL 
MeOH and the resulting solution refluxed 4 hours. An 
additional l.S gm of 85% KOH was added and the nii.xture 
refluxed an additional 2 hours, /cept at room temperature 
overnight i-na acidified with 2:: HCl. The solid cotamed cy 
filtration was v;asneQ with H2O and dried to provide 0.94 gm 
(58%) of 4-methyi-5-{4-( (2- ^2-phenyl-4-oxa^olyl)ethoxy)- 
phenyl:■2-oxaet.hyl • 1,2, 4-triazolin-3-one mp 137-i40*C. 

Anal.: Cal. for C21H20N4O4: C, 64.22; H. 5.14; • 
14.2":. Found: 2, 64.48; H. 5.27; IJ, 14.04. MS: m/e 
392. IR:17i:, 16S5 cm'-. NMR: delta 3.1 it, 2H) , 3.35 fs, 
3H}, 4.3 2H) . 4.9 is, 2H) , £.9 (d. 2H) . ".2 ;d, 2H) , 7.5 

-.m. 4H) , 7.3 i£. IH} , 9.5 (broad s, IK. exchanges with D20) . 
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Preparation of: 

4-Methyi-5- [4- ( (2- i'2-phenyl-4-oxa2olyI)e!:hoxy)phenyl>2 
thiaechyi 11,2, 4 -criazoiin-3 -one . 




Preparation of: 

N-Dimechy 1 4 - ( 2 • { 2 -phenyl - 4 -oxazolyl > ethoxy J - 
10 phenyl thionocarfaamate . 

A scirred mixture of 15.5 gin of the intermediate 
prepared as in Exan^le 7 Part B and 50 ml. DMF was treated 
with 2.8 am of 60% NaH/oil. Gas evolution occurred and was 
allowed to proceed at autogenous temperature for 0.25 hours. 
L5 The resulting dark mixture was treated with 7.0 gm N,N- 

Dimethyi thiccarbamoyi chloride and stirred for 2 hours. The 
mixture v;5s treated with ice and the thick curdy solid 
filtered. The solid was washed with H2O. hexane and 
recrystaliized from CH2CI2 -hexane f decolorising carbon) to 
0 provide 13.3 gm (90%) of white flakes mp 111-113*C. 

Anal.: Cal. for C20H2 0^2^35: C, 65.20; 5.47; 
N, 7.60. Found: C, 65.26; H. 5.50; N, 7.59. MS: m/e 368. 



Parr s 
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Preparacion of; 

N. N-Dimethy 1 4 - [ 2 - •: 2 -phenyl - 4 -oxazoiyl ) echoxy ] - 
phem'lchiolcarcamace . 

A stirred mixture c?f 4.15 gm or the intermediate 
from Example 8 Part A and 15 mL cf tetragiyme was heated to 
reflux for a total of 17 hours and cooled. The dark solid 
mass was treated with hexane. heated to boiling, cooled and 
filtered. The tan flakes were washed thoroughly with hexane 
and dried provide 3.53 gm (88%). mp 123-132*C. 

Anal.: Cel. for C20H20N2O35: 65.20; H. 5.47; 

".50. Found: :. 54.57; H, 5.50; •;, 7.52 



Preparation of: 

Methyl S-4 - ( 2 - C 2 -phenyl -4 -oxazolyl ) echoxy j phenylthioglycolic 
acid hydrazide. 

A stirred r.ixture of 3.4 gm of the i.-.termediate 
prepared in Example 2 Part S. 50 mL MeOH and 15 mL 2N NaOH 
was refluxed for 6 hours, cooled and acidified to pH4 with 
•HOAc. The mixture was extracted with t.nree 125 mL portions 
of EtOAc. The extracts were washed with .H2O. brine, dried 
over .MgSO^. filtered, and evaporated. T.'ie "residual =il was 
dissolved i.- 20 mL cf methyl ethyl ketone, the solution 
treated with 1.5 mL cf methyl bromoacetate. 4,5 gm powdered 
.K2CO3, 0.5 gm powdered KI and refluxed 2 hours. The cooled 
mixture was diluted with H2O and e.xtracted with three 50 mL 
portions of EtOAC. The extracts were washed with H2O, brine, 
dried over MgS04, filtered, and evaporated to provide 4.5 gm 
of a semi-solid oil. a solution of 2.7 gm cf this oil in 25 
-TX MeOK was treated with 2 mL 85% hydrazine hydrate. C.l gm 
iJaOMe and refluxed 1 hour. The solution was kept at room 
temperature overnight, diluted with KoO and the' resulting 
precipitate filtered. The solid was washed with H->0. dried 
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and recrystallized from i-PrOH-hexane cc provide 2.53 gm (69% 
overall) of nearly v;hite powder mp 113-121 *C. 

Anal.: Cal. for C19H1QM3C3S: C, 61.77; 5.18; 

N, 11.37. Found; C, 61.71; K, 5.2C; 11. IS. M£: m/e 
369. 

Part P 

A stirred suspension of 1.2 gra cf the inrermediate 
fro.T. E:-:ample 8, Part C in 20 irlj TH? v/as treated v;ith 1 mL of 
methyl isocyanate and the resulting solution stirred at 
ambier.t temperature for 2 hours. The solvent v;£s removed by 
evaporation and the residue dissolved ir. 25 .t.L KeOK. The 
soiuticn v;as treated v;ith 2.S gn; cf £5% K2H and heated to ■ 
reflux for 7 hours. The mixture v;as kept at rocrr: te.T:perature 
overnight, heated just to boiling tc redissoive a small 
amount of solid and acidified with 5:-I HCl. The hot r.ixture 
w.-.s treated with ice, diluted with K2O and the resulting 
solid filtered. The solid was washed with H2O and 
recrystallized from i-PrOH-hexane tc provide 0-.47 gm (35%) of 
4 -methyl -5 - [ (2 - {2-phenyl-4-oxa20lyl)etho>^/phenyll2- 
thiaethylJl,2, 4-tria2olin-3-one mp 120-132*C. 

.^al.: Cal. for C2iK2oJ**4^3^- £1.75; 4.94; 

K, 13.72. Found: C, £1.99; K, 5.00; II, 13.42. M£: m/e 408. 
IF.: 1725 1577 cm"*. NMR: delta 3.1 (t, 2K) , 3.3 is. 3H) , 
3.8 IS, 2H), 4.3 (t, 2H) , 6.9 (d, 2H' , 7.2 (d. 2H) , 7.5 (m, 
4H) , 7.8 (s, IK), 8.7 (broad s. IH, exchanges with D2O) . 

Px^giple 8^ 

This Example prepares a ctnipound outside the scope 
cf the invent ic.-*. (cc.^itrast to compound prepared in Example 8, 
supra . } . 
Preparation of: 
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4-Methyl-5- [4- ( (2- (2 -phenyl -4 -oxazoiyDechoxy) phenyl) -1- 
thiaethyl] 1, 2, 4-criazolin-3-chione 

H 



K M 




Prsparacicn of: 

Mechyl 4- [2- {2-phenyl-4-o:-:azoiyl • -erhorr/j benzoacs. 

A scirred sclution of 14.2 g 2- (2-phenyl-4- 
oxazolyDethancl, 11,45 g methyl 4-hyaro>r/benzoane. 19.67 g 
criphenylphosphine and 150 mL THF was created dropwise with 
dieth\'l azodicarboxylate (11.8 mL) over .5 hours allowing the 
temperature to rise spontaneously to 50-60 'C. The reaction 
mixture was stirred at ambient temperature 24 hours, treated 
with 3 mL cf 30% H2C2 and evaporated in vacuo. The residue 
was dissolved in 250 mL EtOAc, the solution v;as successively 
treated with 2N NaCK, H20, brine, dried over MgSC4, .and 
filtered. After removal cf the solvent the residue v/as 
chroma tographed over silica. The product was recrystallized 
from TKF/hexane to provide 23.66 g (97%) of v;hite flakes mp 
100-102-C. 

Anal.: Cal. for C19H17NO4 : C, 70. 5S; H, 5.30; N, 
4.3:. Found: C, 70. S3; H, 5.33; i:. 4.49.1?.: 1707 cm"!, 
(t, 2HC), 6.9 id. 2h), 7.5 tr:., 4k; , 7.8 (s, Ih), £.0 tm, 3H) . 
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Preparation df: 

4-12- (2-Phenyl-4-oxazoiyl ) -echoxi/lphenyimechanol . 

A solution cf 4.4 g of the intermediate prepared as 
in Example 8A, Part A in 50 mL THF was added dropwise to a 
5 stirred suspension of 2.7 g LiAlH4 in 50 mL THF over 1 hour. 
The mixture was stirred an additional 1 hour and treated 
dropwise with 2 mL H2O/8 mL THF, 4 mL %N NaOH, 8 mL H2O, 
stirred and filtered. The v/hite powder was washed with THF. 
The combined filtrate and washings were dried with K2CO3 and 
10 the solvent evaporated to provide an oil which solidified on 
scratching . P.ecr/stallizaticn from THF-hexane produced 4.02 
g (98%) cf fluffy powder .T.p 55-99 'C. 

Anal.: Cal. for C18H17NO3 : C. 73.20; H, 5.80; 
4.74. Found: I, 73.01; H, 5.82; N, 4.51. IR: 3526, 
15 2881cm-^. MS: m/e 295. 

A stirred mixture of 1.40 g of the intermediate 
prepared as in Example 8A, Part B, 1.30 g 1-methyl-l, 3 , 4- 
0 tria2ole-2. 5-dithione and 20 mL i-PrOH was treated with 2.4 
mL 48% .HBr and heated to reflux for 3 hours. The cooled 
mixture was diluted with H2O and filtered. T.he resulting 
white powder v/as washed v/ith H2O and filtered. The resulting 
white powder was washed with H2O and recrystallized from 
THF/i-PrCH to provide 1.55 g (82%) of 4-Methyl-5- {4- ( (2- (2- 
pheny 1 - 4 -oxazoly 1 ) e thoxy ) phenyl ) - 1 - thiaethy 1 ] 1 , 2 , 4 - triazolin- 
3-thione mp 173 -175 'C as fluffy white needles. 

Anal.: Cal. for C21H20N4O2S2: 59.41; .H, 4.75; 

N. 13.20; 15.10. Found: C. 59.59; K, 4.80; IJ, 12.22; S, 
14.81. MS: m/e 424. NMR: (DMS0-d6): delta 3.1 (t, 2H) , 
3.35 IS, 3H). 4.3 (t, 2K), 4.35 (s. 2H) , 5.9 (d, 2H) , 7.2 (d. 
2H), •.5 im. 3H), 7.6 (s, IH) . 8.0 (m, 2H) . 
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Preparation of: 

4-Mechyi-5-{ (2- i2-phenyi-4-oxa2olyl)echoxy;phenyi) -2- 
ethyl J 1 . 2 , 4 - criazoiin - 3 -one . 

5 - 



10 



3 




Parr 2 

Preparation of: 

4 - [ 2 - { 2 - Phenyl - 4 -oxazolyl ) echoxy J phenyl - 3 -propanoic acid 
hydrazide. 

A Stirred solution of 15.15 gm 2- {2-phenyl-4. 
oxazolyl )ethanoi, 14.42 gm methyl 4-hydroxyaihydrocinnaroate, 
20.98 gm tnphenyl phosphine and 200 mL anhydrous THF was 
treated dropwise with 12.6 mL diethyl a2odicarbo>:ylate over 
15 minutes, allowing the temperature tc rzse spontaneously zz 
50-60 'r. The solution was stirred at ambient temperature for 
48 hours, treated with 2 mL 30% H2O2 and evaporated in vacilo' 
The residue was dissolved in 250 mL of EtOAC and the solution 
washed successively with 211 NaOH, H2O, brine and dried over 
MgS04. After removal of solvent the residue was 
chrom.atccraphed over silica to provide 21.93 gm (78%) of 
ester mp ^7-48 'C. A solution of 2.51 gm of ester in 25 mL of 
MeOH was treated with 4 mL 85% hydrazine hydrate, C.l gm 
NaOMe a.-:d refluxed 2 hours. -The cooled mi.xture was diluted 
with H2Z' snd the solid filtered. The solid was washed with 



W09dn3264 



PCTAJS95/14100 



-31- 

H2O and dried cc provide 3.4 gm (97%) cf produce n:p 144- 
145-C. 

Anal.; Cal. for C20H21N3O3 : C. 58.36; K, 5.02; 

N. 11.96. round: 68*40; 6.06; 11.84. MS: m/e 

5 351. 

Parf, P 

A sample of 4.04 gm cf the hydrazide prepared in 
Example 9 Pare A was suspended m 40 r;L THF and created with 
1.0 0.6 mL cf meth:/l isocyanate. The mixture was refiuxed 1 

hour, cooied. diluted v;ith £^30 and filtered. The white solid 

:3.5 cr., -p izi'liz' Z was added tc a soiuticr. prepared from 
1.6 gm of !la meta-L and 25 mL cf MeOH and the resulting 
solution refiuxed fcr 6 hours. The cooled solution was 
5 acidified v/ith 2:J HCi and the resulting white solid filtered, 
washed v;ith K2O and dried. Recrystallization from i-PrOH 
provided 1.7 gm (50%) cf 4-raethyl-5- [4- ( (2- f2-phenyl-4- 
oxazolyDethoxy) -phenyl) -2-ethyl}l,2. 4-tria2oiin-3-one mp 
127-129-C. 

Anal.: Cal. for C22K24N4O3: C, 67.68; .H, 5.68; N, 
14.35. Found: 57.55; 5.59; 14. 5"^. MS; n/e 390. 

NMR: delta 2.75 .z. ZH) . 2.95 t. 2H) , 3.05 2H) . 2.1 (t. 

2H) , ;.3 :z. 2H;, 5.9 z. 2H) . ".2 id. 2H) , ".5 4K) , 7.8 

(s, IH) . 5.3 {broad s, IH, exchanges with D20) . 

gxample 2A 

This Example prepares a compound outside the scope 
of the invention -contrast to compound prepared in Example 9, 
supra . } . 
Preparation of: 

4-Methyl-5 - [4 - {2- •:2-phenyl-4-oxa2clyl) ethcxyjphenyi; 1. 3 , 4- 
triazoiin- 3r thione . 
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IC 



20 




Parr a - 

Preparacion oi : 

4 - (2 - .^-Phenyl -4 -oxazolyi i echoxyjbenzoylhydrazine. 

A. stirred soiucicn cf 2.22 g oi zhe ir.rermediace 
prepared as - Example cA, Pan A m 4 0 ri, MeOH was rreaced 
with 5 raL cf e:% hydrazine hydrate, O.i g NaOMe and heaced cc 
reflu:< fsr r hours. The csoled mixture was diluted with H20 
and filtered. The white solid was washed with H20 and dried 
to provide 3.00 g (97%) of hydrazide mp 157-159 'C. 

A Stirred mixture cf 1.89 g of the intermediate 
prepared as ir. Example 9A Part A in 40 mL THP was treated 
with 1.06 g methyl isothiocyanate and heated zo reflux for 1 
nour. the resulting solution was kept at room temperature i: 
.lours and evapcrated in vacuo. The residue was boiled with 
EtOE, =Doied and filtered. The white solid was washed with 
Et20 and added tc a solution prepared from 0.64 g Na metal/25 
mL MeOK. The resulting mixture was heated to reflux 3 hours, 
cooled and treated with 100 mL 2N HCl. The resulting 
precipitate was filtered, washed with H20 and recrystaliized 
from TKF/i-PrOH t= provide 2.12 g (91%) cf 4-Methyi-5- (4- (2- 
.' 2-pheny 1 - 4 -o.xazclyl ) ethoxy 1 phenyl ) 1 , 3 , 4 - triazciin-3 - thione 
:r.p 13S-15C*. 
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Anal.: Cai. for C20HI8N4O2S: 63.47; h. 4,79; 

N, 14.80. Found: Z. 53.45; H. 4.88; i:, 14.79. IR: 3120, 
1610 cm"^. MS: m/e 373. IIMR: delta 3.1 iz. 2H) , 3,7 (s. 
3H. 4.4 2H, 7.1 (c, 2H) , 7.5 (m, 3H) , 7.6 (d, 2H) , 7.65 

5 (s. IH), S.O (rr., 2H) . 

Example 10 

Preparation of: 

4-Methyi-5- (4- f (2- i'2-phenyi-4-oxazolyiJechoxyiphenyl) -2- 
10 ethyl]!,:. 4-tria20iin-3-thione. 




k suspension of 1.75 gm of the intermediate 
5 prepared as in Example 9 Part A and 25 mL THF was treated 
with C.3 gm methyl isothiocyanate and refluxed 1 hour. The 
resulting solution was kept at room temperature 12 hours, and 
diluted with hexane. The resulting solid was filtered, 
washed with hexane and recrystallized from EtOH to give 1.34 
) gm of white powder mp 142-144 'C. This powder was added to a 
solution prepared from 0.7 gm Na metal and 20 mL MeOH and 
refluxed fcr 2 hours. The cooled solution was acidified with 
2N HCl, diluted with HoO and stirred at room temperature 
overnight. The solid was filtered, washed with H2O, dried 
and recr\-stalli2ed from TK?-i-PrOK to provide 1.14 gm (56%) 
of 4 -methyl - 5 - • 4 - ( 1 2 - ( 2 -phenyl - 4 -oxazoly 1 } ethoxy ; phenyl ) -2 - 
ethyl] :,:,4-tria2olin-3-thione mp 152-154*C. 
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Anal,: Cal. for C22H22N4O2S: 65.00; K. 5.45; 

N, 13.78. Found: 64.71; K. 3.44? 11, 13.65. 1<S: m/e 406. 

NMR: deica 2.75 iz. 2H) , 2,9 2H) , 3.0 iz, 2K) , 3.1 (t, 

2H). 3.4 is. 3H) , 4.9 is, IH, exchanges wich D2O) , 6.9 (d, 
5 2H}, 7.2 (d. 2H). 7,5 im. 4H) , 7.8 (s, IH) . 



Example 11 

Preparation of: 

5- [4- ( !2- f2-phenyl-4-oxa2olyl) -echox>';phenyl)mechyl] 1, 2, 4- 
10 oxadia2ciin-3-c.^ione. 

H 



U M 




A Stirred suspension of 3.37 gm cf the intermediate 
15 prepared as in Exaiirole 1 Part E, 0.84 gni 85% KOH and 30 mL 
EtCK was treated with 0.6 itiL CSt and heated to reflux 8 
hours. The mixture was kept at room teiiperature overnight, 
the solvent evaporated in vacuo and the residue treated with 
IN HCl. The white solid was filtered, washed with K2O and 
20 dried. Chromatography over silica followed by several 

recr\'staliitations from THF-hexane provided 1.07 gm (28% of 
product .TP 194-19VC. 

Anal.: Cal. for C20H17N3O3S: c, 63.31; H, 4.52; 
11.07. Found: C, 63.60; H, 4.82; 12. 1080. MS: m/e 379. 
25 IH: 1525 cm"^ . NMR: delta 3.1 (t, 2H) , ;.05 (s, 2H)-, 4.3 
It, 2K>, £.9 (d, 2H), 7.2 (d, 2H) , 7.5 im, 4H), 7.8 (s, IH) . 
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This Example prepares a compound cucside the scope 
of the invention i contrast to compound prepared in Example 
5 11. supra. ) . 

Preparation of: 

5 - [ 4 - 2 • 2 -Phenyl - 4 -oxazolyl ) -ethoxyj phenyl -1,3,4 -oxadiazole- 



2-thione. 



10 




A stirred mixture of 4.05 g of the intermediate 
prepared as in Exanpie 9A, Part A and 75 inL MeOH was treated 
.5 with 1 mL carbon disulfide, 4.0 g of KOH and heated to reflux 
for 12 hours. An additional 1 niL carbon disulfide was added 
and rsfluxing continued for an additional 24 hours. The 
"fixture was stirred ambient temperature for 36 hours, 
neutralired with HOAc and concentrated. The residue was 
0 chromatcgraphed to provide 1.73 g (38% of white powder mp 
229-231-C). 

Anal.: Cal. for C19H15N3O3S: C, 62.45? H, 4.12; N, 
11.50. round: 2, 62.66; K, 4.41; N, 11,23. IR: 287E. 1614 
cm--. MS: m/e 365. NMR: delta 2.1 (t, 2H) . 3.4 (broad s, 
IH, exchanges with D2O) , 4.4 (t, 2H0, 7.15 Id, 2H) , 7.5 (m, 
3H), --.3 id. 2H), E.O (m, 2K), 9.1 (s, IH) . 
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Example i:> 

Preparation of: 

r - ( ( 4 - ( 2 - i' 2 - Phenyl - 4 - oxazoiy i ) e thor/ ; pheny I ) mechy 1 ] 1 
cria2oiin-3 -one . 



;,4- 




pa 



-reparaiirr. c: 




To an ice-cooled suspension of 5.87 g {0.155 mol) 
of LiAlH4 in 700 mL of Et20 was added a solution of 35.53 g 
: 0.154 mol) of ethyl :-phenyl-4-oxa2oleacecate in 300 aiL of 
Et20 over a 1.5 hour period. The temperature cf the reaction 
suri.-.g rhe additicn was kept beiow 15T. After rtimns for 
- .hours az :5T =he reaction was decomposed by the addition 
of 15 mL cf EtOAc and 32.5 mL of H2O. The mixture was 
filtered through anhydrous Na2S04 and concentrated in vacuo 
to leave 28.1 g of oil. Distillation cf the crude oil gave 

2-(2-phenyl-l-oxazolyl)ethanol ;22.52 g, 81%. bp 120- 

122'C/.05-.06 mm; as an oil which solidified on standing. 

Elemental analysis for C12K11NO2. Calcd. : C. 69.83; H, 5.86; 

•N'. 7.40. Found: Z, 69.73; H. 5.90; N. 7.49. 



wo 96/13264 PCT/US9S/14100 



Preparsrion of; 



-37- 




CHjCN 



15 



To a solucicr. ci 5.15 g (.0272 moi) cf product of 
Example 12 Part k. 4.82 g (.0363 moi) p-hydroxybensyl nitrile 
and S.-j = ;.D313 nsol; mpherr/lp.hosphine m 85 siL cf freshlv 

""-"-^ -'Z was added 4.70 nsL diethyl 
azodicarcci-ri-late over = 1= .-ninute period. The reaction 
mixture v/as, stirred at 25 for 16 hours a.-^d then treated 
wath 1.5 mL cf 30% H2O2 ftliowed by 100 mL of Et2C. The 

organic layer was v/ashed successively with in NaOH and H2O. 

After dri-iag over anhydrous Na2S04 and filtering the solvent 

was removed. Addition cf Et20 precipitated 

triphenylphosphine oxide which was removed by filtration. 

The residue after removal cf the solvent was chroma tographed 

on silica. Elation with CH2CI2 gave 4-r2-{2- 

phenylcxacclyDethoxi.'j phenyl -acecoRitriie :5.46 =, 66%. mp 
31-S3"C:. 

Elemental analysis for CiaHi6N20;, Calcd. : C, 
74. 9S; H. 5.30; li. 9.2C. .-ound: C. 75.08; K. 5.38; N. 8.98. 



25 Preparation of: 



-NH:)OCH-.* CI- 
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A solu-ion cf 1.0 g ;3.29 mmoi) cf produce of 
2^^P-ie I^arL 3 and 0,146 niL" of anhydrous MeOH in 10 mL of 
CH2CI2 ac O'C was sscuraced with gaseous K21 and kept for 20 
hours in the cold. The reaction mixture was evaporated to 
dryness ir- vacuo zz leave 1.2 g of 4- f 2- •:2-phenyl-4- 
oxa2olyl ) ethor/j benzeneethanimidic acid methyl ester 
hydrcchlcriae as a white solid, 132-184 'C. 

NMR CDCI3;: delta 3 .327 [z, 2H) , ^.000 iS, 2H) , 
4.257 3. 3.H'. r:,3£7 1. 2H; . f.?ll :i. 2:-:), ".259 -d, 2H} , 
".543--. 545 :h:. -."55 IH; . 5.325 :i, 2H;..11.7O0 

tbr.s. IK). 12. "-3 fbr.s., IH) . 

A Stirred mixture of 7.8 g of nitrile from Example 
12 Part B and £0 mL cf MeOH was cooled to C'C and gaseous HCl 
was introduced for 1 hour until dissolution occurred • 
Anhydrous Et2C (700 mL) was added and the resultant cil was 
washed with Et^O and solidified on standing leaving crude 4- 
f 2- : 2 -phenyl -4 -oxazolyl / ethoxi' j -benzeneethanimidic acid 
met.*:y: ester .^.ydrcchlcride. 

Preparation cf Example 12: 

A mixture of 5.S g of immoether product cf Example 
12 Part : Method 1, 1.75 g of seraicarbazide HCl, 100 mL cf 
Pi' '.pyridine? and 100 mL cf DMF t dimethyl formamide) was 
refluxea for 5 hours. After cooling, K2O was added and the 

.T.ixture was evaporated in vacuo and crystallized from a 
mixture cf MeOH-H20 and washed v:ith CH2CI2 leaving 1.21 g cf 
5 - L i 4 - • 2 - : : -phenyl - 4 -oxazolyl ) ethoxy j phenyl ) methyl 1-1,2,4- 
triazclin-j-one as a white solid (20%, mp 222-229'C). 
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Elemencal analysis zzr C2oHiaN4C2, Zalcd, : 
C, 66.29; H, 5.01; IL 15.46. Found: Z. 66.14; H, 5.11; M. 
15,41. FD-MS m/e 262; NMR fDMS0-d6): delta 2.944 ;r, 2H) , 
3.585 ;3, 2H). 4.195 (c, 2H) , 5.870 (d. 2H} , 7.113 (d, 2H) , 
5 7.464-7.482 fn:. 3H} , 7.898 - 7.928 (r.. 2H). 7.983 (s, IH) . 
11.104 (s. IH), 11.198 is, IH). 

Bxampls 11 

Preparation of: 

: r - ( f 4 - •:2- '2-?.henyi-4-oxa20lyl)erhox-/;phenyliniechylI2. 3. 4- 
cxadia2cll.--2-':^ne. 




A solution of 1.4 znL of phenyl chlorof ornate in 20 
mL of CH2CI2 was added to a stirred mixture of 3.45 g of 
hydrazide frcni Exanple 1 Part B. 1.5 mL of Fy and 800 nu of 
CH2CI2 at 15'C. After stirring fcr two days at 25*C. 630 mL 
of solvent was removed and the mixture v/as ctirred for 
another five days. Methylene =hloride was added to bring the 
total volume zz 500 mL and the reaction was washed 
successively wizh aqueous NaHCC3, aqueous 5% citric acid, H-50 
and dried over a.nhydrous Na2S04. Evaporation of the solvent 
after filtration left 4.9 g of residue v;hich was 
chroma to graphed on 120 g of silica, Elution with 1-2% MeOH 
m CH2CI2 gave 1.9 g of a mixture of intermediate 

phenoxycarbonyl hydrazide and product 1. 3 , 4-oxadia2ol-2-one. 
Further elution with 2% MeOH in CH2CI2 provided 1.2 g of 
recovered starting hydrazide. 
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The 1.9 g of the above mixture v/as dissolved in 175 
mL of EtOH and treated with 30 ml cf IN KaOK for 2.5 hours at 
25 'C. After acidification with aqueous KCl, the solvent was 
removed and the residue was dissolved in CHCI3, washed with 
5 K2O and brine and dried over anhydrous Na2S04 . Removal of 
the solvent left 2.0 g of white solid which was 
recrystallized from 50 mL cf MeOH to give 1.3 g of 5~[{4-{2- 
(2-phenyl-4-oxa2olyl) -ethoxyi phenyl ; methyl] 1,3. 4-oxadiazolin- 
2-one (56%, mp 142-144-C). 
10 Elemental analysis for C20H17N3C4. Calcd. : C, 

65.11, K, 4.72, r:, 11. 5£. Found: C, £5.84, H, 4.50, N, . 
.11.34. rD-M£: T./ e 5£j;MM5. iDV^O'dS) : delta (t, 2H) , 3,799 
:S. 2h:. 4.209 2H; , 5.903 2H} , 7.155 (d, 2H;, 7.453- 

7.433 I.T., 3K}, •".905 - 7.931 (m, 21-1}, 7. 988 (s, IK), 12.072 
15 (br.s, IH) . 

« 

B?^aTflp}e LI 

Preparation of: 

3 - [ (4 - (2- ( 2 -Phenyl- 4 -oxazolyDethoxy) phenyl) methyl J 1,2, 4- 
2 0 oxadiazol in- 5 -one . 




Part A 

Preparation cf : 
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To a cooled fO'C) solucion cf 0.38 g of Na in 80 znL of 
anhydrous MeOH was added 2.57 g cf ifflo^H KCl followed by a 
solution cf Che iminoecher cf Example 12 Part C Method 2 in 
5 100 mL of anhydrous MeOK. The reaction mixture was allowed 
CO warm co 25 'C and was stirred for 18 hours. The residue, 
after removal cf solvent, was partitioned becween 200 mL of 
H2O ana 700 cf EtOAc. The solid was removed cy filtration 
and washed with K2O and EtOAc. The combined organic phases 
10 were washed with K2O and combined with the solid. After 

removal cf the solvent, the residue was recrv'scallizea from 
MeOH. The filtrate was diluted with Et20 and the resulting 
solid was filtered to give 4.14 g of crude N-hydroxy-4- [2- (2- 

phenyi-4-oxa2olyl) ethoxyjbenzeneethanimidamide. FD-MS: m/e 
15 337, 

Preparation cf Example 14: 

A mixture of 4.06 g of the amidoxime frcm Example 
20 14 Part A. 150 mL cf THE and 1.98 g cf carbonyldiimidazole 

was heated at reflux for 7 hours, cooled to 25 'C. and stirred 
another If hours. The solvent was removed in vacuo. The 
residue was dissolved in 600 mL cf EtOAc, washed v;ith K2O and 
dried over anhydrous Na2S04 . The residue, obtained after 
25 filtration and evaporation cf the solvent, was recrystallized 
from ECOH CO give 3.11 g of 3- [ (4- (2- (2-phenyl-4- 
oxazolyl ) ethox-/; phenyl ) -methyl ] 1 , 2 . 4 -oxadiazolin-5-one (71% , 
mp 154. 5-157. 5'Cl . 

Elemental analysis for C2oHi?N304. Calcd. : 
0 66.11; H. 4.72; N, 11.56. Found: Z. 66.32; H. 4.77; N, 

11.3-;. .rMSO-do;: delta (t. 2H) . 3.747 is, 2H) , 4.210 

(t, 2K}, f.906 .0, 2H}, 7.167 (d, 2H) . 7.464-7.483 fm, 3H) , 
7.905-7.529 iz. 2K) , 7.988 (s, IK), 12.232 (br.s. IH) . 
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Example 15 

Preparation of: 

5- [ (4 - 1*2- (2-phenyl-4-oxazoiyl) echoxy^phenyiimechyljl, 3, 4- 
- oxachia2olin-2-one 




Prepararicn of; 




:2CONH3 



A solution of 0.5 g of methyl ester ::f Example 1 Part A, 50 
ffl, cf MeOH, :.2 g cf HH4CI and 40 mL cf I.JH4CH was stirred at 
-5'C rcr 43 hours with crief, intermittent v;arming at 50'C. 
The MeOH was partially removed, and the. reaction r.irrture was 
diluted with K2C . The solid precipitate v;as filtered, washed 
with K2O and dried to give 4- (2- (2-phenyl-4-oxazolyl) ethoxy) - 
phenyiacetamide id. 39 g, 82%. mp 130-iS2.5*C). 

Elemental analysis for Ci^Hi2l^2^2 ' Calcd. : c. 
70.79; H. 5.63; 11. 8,65. Found: Z. 70.54; H. 5.72; N. 8.50. 
FD-MS: m/e 2ZZ; ^IMP, (DI4SO-d6/ : delta 2.958 :t, 2H) , 3.250 
vS. 2H? , 4.214 :t, 2H) , 6.788 {br.s, IH) , 6.865 id, 2H) . 
''.250 li, 2H), -.254 fbr.s, IK), 7.493-7.504 ;r., 3H) , ".928- 
".954 Zn) . -.003 X, IH) . 
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Preparacion cf Zxampie 15: 

To a stirred mixcure cf :.6 g of amide of Example 
15 Pare A and 200 mL of toluene &z 82 'C was added dropwise 
5 1,05 mL of chlorocarfaonyisulfenyi chloride. The reaccion was 
heated for 7 hours at 82 "C and stirred an additional 18 hours 
at 25 'C. The voiatiles were removed in vacuc, and the 
residue was partitioned between CKCI3 and H^C. The layers 
were separated ana the aqueous layer v;as extracted with 
IC CHCI3 . "^he combined organic layers were evaporated and 

chromatccraphed zr. g of silica. Eluticr. v.-ith 0.5% MeOH ir. 
-«2--: oave :.- 2 solid v;hic.-. was recri/stallired from a 
mixture cf acetcne and Et20 to give l.i g of 5-((4-(2-(2- 
phenyl-4 -oxazclyl . -ethoxyi phenyl /methyl ] 1 . 2 . 4-oxachia2olin-2- 
15 one (29%. mp i:2-i05*c;. 

Elemental analysis for C20HigN2O4S. Calcd. : C, 
63.15; H. 4.24; rJ, 7.36. Found: C. 63.01; H. 4.28; N, 7.31. 
FD-KE: m/e 320; NMR (CDCI3 • : delta 2.962 :z. 2H) . 3.938 
(S, 2H), ^.223 2H) , 6.918 Id. 2H) . 7.203 Id. 2H) , 7.459- 

20 -.503 im. 3H). -.909-7.938 i.Ti. 2H), 7.093 i.z, ih) . 



Preparation cf : 

(4- 1-2- i2-phenyl-4-oxazolyl)echoxy>phenyl)methyl]1.2.4- 
thiadiazolin-S-one. 
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Preparacicn of: 




CH.C f=NH5)NH' CI' 



To a .TtixLure of 4- (2- {2-phenyl-4- 
oxazciyi 'erho^r/jbenzene-echaniniidic acid mechyi ester 
r.ydrcchlcriae r: E:-:ampie 12 Part 2. cbtained from 20. G g of 
r.itrile E-arx-e 12 Part =. 1.5 ? tf :,r:4 2: ana 2 DO niL cf' 
annycrcus MeCH v;as added 100 n;! zz anhydrous m^OH saturated 
with !IK3 . The reaction mixture v;as stoppered and stirred at 
25'C for If hours. The volatiies were removed in vacuo and 
the solid was treated with H2O and with MeCN and dried to 
leave 21.4 g of 4- (2- (2-phenyl-4-oxa2olyl) - 
15 echoxyjfaenzeneethanimidamide hydrochloride, mp 127-194 "c. a 
4.94 g portion of solid was dissolved in 50 mL of refluxing 
MeOH. filtered, and diluted with 80 mL of Mec::. Most cf the 
MeOK was evaporated and the solution was cooled and allowed 
to cri/stallite. Filtration gave 4.45 g of 4- :2- •2-phenyl-4- 
cxazcly: etr.c:-r/ ; cen3eneethanin:idamjLde nydrochlorz.de as a 
white solid after washing with £t20, nip 191-193 'c. 

Elemental analysis for CioHiqN302. Calcd. : c, 
63.77; K, r.cj; N. 11.74. Found: 2, 53.49; H, 5.72; N, 
11.71. 



Preparation cf £.\ample 16: 

To a s^tirred suspension cf 1.5 g of 60% NaH in 
mineral cil and 440 mL cf freshly distilled TH? was added 
5 17.0 g cf solid crude imidamide hydrochloride cf Example 15 
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Part A. The mixture was siirred for 2.5 hours at 25 'C and 
25.0 g cf diisoprcpyl ethyl amine was added followed by 3.70 
mL of chlorocarbonyisulf enyl chloride. After stirring for 18 
hours, the reaction mixture was poured into K2O and extracted 
with EtOAc. The EtOAc layer was washed with H2O, brine and 
dried over anhydrous llaoSO^ . After f iltrtion and evaporation 
of the solvent, the dark cil was chroma to graphed on 220 g of 
silica. Elution with 1% MeOH in CH2CI2 afforded 8.2 g of 
solid which was recri/stallized twice from a mixture cf CH-jClo 
and hexanes to give 7. 40 g cf 3- f (4- (2- (2-phenyl-4- 
oxazolyl ezhox-y : pheny . . -methyl 11.2,4- thiadiazcl in-5 -one : 41 % . 
mp 15u-lf3 'r: . 

Elemental analysis for C20H17N3O3S. Calcd. : c. 
53.21. H. 4.52. fl, 11. C7. Found: C. 53.10; H. 4.61; N. 
15 11.07. rD-MS: m/e 375; NMR (DMS0-d6}: delta 2.991 ft. 2H) , 
3.746 (5s. 2H). 4.223 (t. 2H) . 5.908 (d. 2H) . 7.172 (d. 2H} / 
7.924-7.567 (m. 3H) . S.002 (s. IH) , 12.823 (br.s.. IH) . 

Example 17 

20 Preparation of : 

1 - [ ( 4 - { 2 - : 2 - Phenyl - 4 -oxazoly 1 ) e thoxy ; phen\'l > me t hy 1 ] 1 , 2 . 4 - 
iriazciidin-3 . 5 -dione . 



H 




25 



6 
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Preparation of; 




period*. The cemperature was maintained at 0*C. The cooling 
bath was removed and the reaction mixture was stirred for 20 
hours at 25 'C. After the addition of 5 mL of 30% H2O2 the 
reaction mixture was diluted with 1.2 L of Et20, washed with 
1 N NaOH and H^O and dried over NaoSO^, The solvent was 
removed and the residue was dissolved in 1 L of Et20 and 
cooled to 0*C. The solid which precipitated (Ph3P0) was 
removed b\' filtration and the filtrate was concentrated to 
600 mL and cooled to O'C. The precipitate was filtered and 
recrystallized twice from acetone/H20 to give 4- 12- ■:2-phenyi- 

-oxazclyl ) etno:-r/: -benzaidehyde iZB,9 g, r.p 92-97'C! . An 
additional 22.6 cf product : total yield 61.5 g, 54%) was 
obtained from filtrates. 

Elemental analysis for Ci 8K25NO3 , Calcd. ; c, 
73.71; .H. 5.15; N, 4.77. Found: C, 73.84; H, 5.34; N. 5.02. 
rD-MS: m/e 2S3 . NMR !DMS0-d6): delta 3.006 it. 2H) , 4.354 
it, 2H). -.120 id. 2H) , T. 453-7. 485 im.3K), 7.817 (d. 2H) , 
7.902-7.532 im. 2H) , £.018 is, IH) , 9.820 is, IH) . 
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NNHCONHn 



A mixture of 20.0 g of aldehyde from Example 17 
Pare A. S.29 g of semicarbazide hydrochloride, 8.14 g of 
NaOAc and 150 mL of H2O was heated for 0.75 hours at lOO'C 
with occasional swirling. The heterogenous .fixture was 



diluted '. 
■54 hour 2 



or 



:j nvX- zt MeOH and allowed zz stand at 25* 
The solid was filtered and washed with H2O, 
refluxed with 500 mL cf MeOH and filtered hct leaving 21.3 g 
of 4- .:2- •:2 -phenyl -4 -oxa2olyl)ethoxy)ben2aldehyde 
semicarbazone (89%, m.p. 221-225*0. 

Elemental analysis for C19H18N4O3. Calcd.: c. 
55.13; H. 5.18; N, 15,99. Found: C, 64.91; .H. 5.20; N, 
15.73. 



Preparation of: 




C.H2NHNKCONH, 



A mixture of 26.1 g cf semicarbazone cf Example 17 ■ 
Part 2 in 500 mL cf THF was treated with 298 mL cf a IN BH-j 
m TH? solution. After stirring for 14 hours at 25 the 
solution was slowly poured into 500 rri cf MeOH. The reaction 
mixture was evaporated in vacuo to dryness. The solid was 
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created twice with 600 rnL cf MeOH by refluxir.g and 
evaporacin? the volauiles. The residue was chen diluted with 
400 ml. of MeOH, cooled to C*C and filtered leaving 22.4 g n^- 
{ 4 - { 2 - { 2 -phenyl - 4 -oxazoly 1 ) echoxy ; phenyl j mechy Isemicarbazide 
: (85%, mp 152-196'C) . 

Elemental analysis for CiaH2oN403, Calcd.: c, 
64.76; H, 5.72; 15.90. round: Z, 64.58; H. 5.67; N, 
. 15.64. NMR :dKS0'66): delta 2.951 2H) , 3 .655 id, 2H) , 

4.203 it. 2H), 4.823 fbr.s, 1H> , .5.732 (br.s. 2H) , 6.856 (d, 
2H), 7.207 z. 2H}, 7.46S-7.485 :.t., 3K), 902-7. 932 i.^., 2H) , 

• • J • M.a • > 

Preparation cf Example 17: 

A mixture of 11. 9 g cf semicarbazide from Example 
17 Part C, S.IO g of carbonyldiimidazole, 0.5 mL of 
triethylamme and 400 mL cf anhydrous DMF was stirred at 25 'C 
for 4 days, diluted with 1 L of K2O and filtered. The 
filtrate was evaporated. The residue was treated with 100 mL 
of MeOH and the solid was filtered and dried to give 3.43 g 
of l-( (4- (2- •■2-phenyl-4-oxazclyl)echo>ry)phenyl»methylJl,2,4- 
triazolidin-: . 5-dione '27%. n;p 222 . 5-230 'c: . 

Elemental analysis for C2oHi8i^4. 2alcd. : 2, £5.49; 
H. 4.80; Ih 14. £1. Found: £3.24; 4.87; 14.80. FD- 

MS: m/e 373; mK {DMS0-d6): delta 2.975 (t. 2H) , 4.225 (t, 
2H), 4.418 .s, 2H), 5.928 (d, 2h) , 7.151 (d. 2hO. ".488-7.504 
(m, 3H). ".926-". 951 (m, 2H} . 10.2 fbr.s, IH) , 10,9 -br.s, 
IH) . 

Example IB 

Preparation cf : . 

1 - f ( 4 - ( 2 - f 2 - ?hen\'l - 4 - oxazoly 1 ) echoxy ) phenyl ) methyl : 1 , 5 - 
diazclidin-2 . 4 , 5 - trione . 
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O 



Parr A 

Preparation of; 




To a 12.89 g of 60% dispersion of NaH in mineral oil, washed 
chree cimes with hexanes, was added 100 mL of anhydrous DMF. 
The srirred suspension was cooled co 10 "C and a solution of 
52.1 g of alcohol from Exairple 9A Part A in 150 mL of 
anhydrous DMF was added dropwise. One hour after the 
corpleticn cr the addition, a solution of 37.59 g of para- 
fluore-benzcnitrile in 100 mL cf anhydrous DMF 
(dimechyif rrmamide; v;as added slowly while keeping the 
reaction .T^ixture at 15-20 'C. The reaction tenperature was 
increased to 40 'C while the mixture stirred for 4 hours. 
After the third hour, an additional 1.05 g of 60% NaH 
dispersion was added. The reaction was allowed to stay at 
25 for 15 .hours and was then diluted slowly with 880 mL of 
H20. The precipitate which formed was filtered, v/ashed with 
1 L of H2O fcilowed by 1 L of hexanes and dried to give 71,8 

g of 4-{2- ::-phenyi-4-oxa2olyl)ethoxy)ben2onitriie (90%, mp 
114.6-li5T: . 
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Preparacion of: 




CHjNHj.HCl 



A soiucion of 12.34 g of nirrxle from Example 18 
Part A m 80 mL cf ani^drous THF was added co a stirred 
suspension cf 1.70 g of iithium aiuminuni hydride in 110 mL cf 
anhv-arous TH? cooled zz IC'Z over a 5 sir. period. Stirring ' 
1? St i:'C was continued for 1.5 hours and Chen at 25 'C for 20 
hours. T.he reaction mixture was decomposed by the sequential 
addition of 1.8 mL of H2O. 1.3 mL of 5N NaOH and 6.3 ml of 
H20. The slurry was filtered and the solid was washed with 
THF. The combined filtrates were evaporated and the residue 
15 was dissolved in 500 mL of EtOAc. The soiucion was washed 
with H20 and brine, dried over anhydrous Na2S04, and 
filtered. Evaporation of the solvent left 12.4 g of amine 
which was taken up in MeOH and converted to che KCl sale by 
treatment with a solution of KCl in EC2C. The residue, afcer 
evapcrsti—. cf t.-.s voiatiies. was cr\'st£llised from a mixture 
of 60 mL cf MeOH and 350 mL of EtOAc. .After filtration, the 
solid was washed with ECOAc and dried to give 11.4 g of 4- 
f (2- (2 -phenyl -4 -oxazolyDethoxy) -benzene j methyl amine 
iVdrochloride {90%. ipp 198-206*0. 
25 FD-MS: m/e 294; NMR {DMS0-d6) ; delta 2.963 (t. 2H) . 

3.870 2H). 4.239 !t. 2H) . £.958 16. 2H) . 7.360 Id. 2H) . 
7.466-7.488 (in. 3H) . 7.905-7.930 (m. 2H) . 7.997 (s. Ih) . 
8.2-1 (br.s. 3.H). 



30 
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Parr ^ 

Preparation of: 




CHsNHCONH. 



5 

A mixcure of 10.3 g of free amine cf example 18 Pare E, 
120 mL of H20, 120 mL of MeOH and 7.0 mL cf EN HCl was 
stirred until the amine dissolved and 2.27 g cf sodium 
r/anate was added. Zhe reaction r.ixcure was v;armed to SOT 
10 and then allowed zz cool to 25 'C. After 2.5 hours, the 

mixture was cooled m an ice bath and filtered. The solid 
was washed with H2O and recrystallized from 2 50 mL of EtOH 
and .350 mL of H20 to give 6.05 g of N-4- (2- (2-phenyl-4- 
oxazolyDethoxy) -benzenemethyl urea (61%, mp 151-196*0. 

Elemental analysis for C19H19N3O3, Calcd. : C, 
57.64; K, 5.68; lU 12.45. Found: 67.59; H. 5.75; N, 

12.1c. rD-MS: m/e 327; NMR (nMS0-d6) : delta 2.946 It, 2H) , 
4.040 id. 2h), 4.195 tt. 2H}, 5.425 (s, 2H) , 5.261 iz. IH) , 
6.862 ;d, 2H) . 7.113 id, 2K0. 7.464-7.485 ir., 3K) . 7.902- 
0 ".932 ..r.. 2h> , -.986 ..s, IK) . 

Preparation cf Example 18: 

To a solution of 0.38 g of Na in 100 mL of 
: anh\'drous MeOH at 0*C was added 4.5 g of the substituted urea 
of Example IS Part C. After several minutes of stirring, 2.0 
mL cf diethyl oxalate was added. The cooling bath was 
removed and the reaction mixture was stirred for four days. 
After the addition cf 3 mL cf 3N HCl and H2C, the mixture was 
filtered. The solid v/as washed with H20 and reci^'stallized 
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form 65 mL of THF and 75 mL of H2O zc give 3.28 g of 
( 2 - ( 2 -phenyl - 4 -oxazoly 1 ) echoxy - pheny i } methyl J 1 , 3 -diazolidin- 
2,4,5-5-t:rione (63%, mp 217-223 'C; . 

Elemental analysis for C21H17N3O5, Calcd. : c, 
5 64,45; H, 4.38; i;, 10.74. Found: C. 64.72; K, 4.52; N, 
10.59. NMR {DMS0-d6): delta 2.946 :r. 2H) . 4.216 (t, 2H) , 
4.510 (d, 2H), 5.882 id, 2H0, T.209 id, 2H) , 7.464-7.482 (m, 
3H), 7.898-7.327 (m, 2H) , 7.984 is. IH) , 12.011 Is. IH) . 

^ example 11 

Preparation of: 

•;-Iscpropyi-5 - {4- fZ- il-phenyi-^- 

oxazciy 1 .< e thoxy ; phenyl j methyl • 1,2,4- triasolin- 3 -one . 



5 




A suspensicn of 4.0 gm cf t.^.e intermediate prepared as 
in Example 1 Part 3 was suspended in 30 mL of THF, treated 
with 1.3 g of iso-propyl isocyanate and refluxed for 2 hours. 
The mixture was cooled, diluted v/ith Et20 and filtered. The 
white solid :3.1g) was collected, washed with Et20 and added 
to a solution prepared from 4.19 gm cf 85% KOH and 100 mL of 
MeO.H. The resulting solution was heated to reflux for 7 
days, ac v;hicr. time TIC showed complete consumption of 
starting, material. The cooled solution was acidified with IN 
KCl and the resulting precipitate collected bv- filtration. 
Purification was effected by sequential chromatography on 
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silica gel coivunns, eiucing wich EtOAc and 30:1 CHCl3/MeOH. 
respecciveiy to provide 1.5 g (52%) of 4-isopropyl-5- {4- ( (2- 
(2-phenyl-4 -oxazoiyl ) echoxy ) phenyl ) methyl ] 1.2. 4 -cria2olin-3 - 
one as white needles, mp 140-143 'C. 
5 Anal. Cal. for C23H24N4O3: C. 68.30; H, 5.98; N, 13.85. 

Found: Z. 68.21; .H, 6.iO; N. 13.88. IR: 1685cn»-i. MS: 
m/e 404. NMR: -.3 (d, 2H) . 3.09 (t, 2.H)', 3.84 (s. 2H) . 4.01 
(septet, l.H), 4.28 (t, 2'A) , 6.9 (d. 2H) , 7.12 (r., 3H) , 7.57 
(s, 1.-:). S.03 (X, 2H), 9.35 (s. IK, exchanges with D20) . 

10 

Preparation or.- 

4 -n - Propyl - 5 - { 4 - • •: 2 - ( 2 -phenyl - 4 -oxazoiyl ) echoxy ) phenyl ) - 
methyl J 1 . 2 . 4 -criasoiir,-: -one . 

15 



N N 




.-. suspension of 3.0 gm of the intermediate prepared 
as in Example 1 Part B was suspended in 30 mL of THF, treated 
with 1.01 g of n-propyl isocyanate and refluxed for 2 hours. 
The mixture was cooled, diluted wich EC20 and filtered. The 
white solid (3.3 g) was collected, washed with Et20 and added 
CO a soiutic.': prepared from 4.38 gm of 85% KOH and 100 mL of 
MeOK. T.^e resuiti.-ig solution was heated to reflux for 48 
."•ours, at which time TIC showed complete consumption of 
®^^^--"s material. The cooled solution was acidified with li; 
KCl and the resulting precipitate collected by filtration. 
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Purifiracion was effected by chroma ccgraphy on silica gel, 
elucir.g with CHCI3 zo provide 2.3 g (73%) cf 4-n-propyl-5- {4- 
( (2- (2-phenyl-4 -oxazolyl; e!:hoxy)phenyl imechyi) 1 ,2 . 4- 
cria20lin-3-one as white needles, mp 131-122 'C. 

Anal. Cal. for C23H24N4O3: 63.30; K. 5.98; N, 

13.85. Found: 63,26; H. 6.13; N, 13.87. IR: 1694cin"^ . 

MS: m/e 404. ^JMR: 0.72 iz. 3H) , 1.31 (r., 2H} , 3.0 (C, 2H} , 
3.34 (r., 4H), 3,84 iz. 2H) , 4.25 iz, 2H) . 5.92 (d. 2K), 7.17 
(d, 2H). -.54 (m, 3H), 7.97 (m, 2K) , 3.02 s, IH) . 11.45 (s, 
IH) . exchanges with D2O) . 

Py;fintp.^? gi 

Preparaiion of: 

2-Methy:-^-echyi-5-i4- < (2- {2"phenyl-4- 

oxazoiyi • ethox-y ; phenyl i methyl ] 1 , 2 , 4 - tria2oiin-3 -one . 




A stirred solution of 1.0 gm cf the intermediate 
prepared in Example 2, Part .n in 75 mL cf DMF under 1:2 was 
treated i.-: one portion with ,06 gm of 60% cf NaH/oil and the 
resulting mixture allowed tc react for 15 minutes, .-.fter 
additicn cf 0.54 gm cf CK3I. the mixture was kept at a.T±>ient 
::emperature fcr 1 hour, poured onto ice and extracted with 
100 EtOAc. The EtOAc solution was washed with H2O. dried 
with lla2SZ4 and evapcrated. The solid residue was 
chromatcgraphed over silica lelution with 2% MeOH in CHCI3? 
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to provide 0.7 gm (67%) of 2-inechyI-4-et:hyi-5- [ J- ( (2- (2- 

phenyi-4-oxa2oiyl) ethox:/;phenyi;rnecnyl; 1. 2. 4-tria2olin-3-one 
as colorless needles, r.p 12 8-130 'C. 

Anal.: Cal. for C23H24N4O3 : C, 58.30; H, 5.98; N, 

5 13.85. round; Z. 68.09; H.ni5.S8; 14.00. Ms: m/e 404. 

IR: i690cm-^'. NMR: delta 1.0 fi. 3H} , 3.07 it. 2H) . 3.25 

(s. 3.3 iq. 2.H) , 4.26 Iz. 2K) . 5.88) d. 2h), 7.12 (d, 

2H), 7.43 3H). 7.55 is. IK), 3.02 (r.. 2H) . 

^0 Example 21 A 

T.^.is Example prepares a ccupou.nc cuzside Lhe scope 
Che i.-vencicr. -roncrasr cc.-roound prepared ir. Example 
21, supra. : . 

15 Preparation of: 

4 -Phenyl - 5 - [ 4 - ( ( 2 - ( 2 -phenyl -4 -oxazolyl ) echoxj- ) phenyl ) - 
mechy 1 ] 1 . 2 , 4 - cr ia2olin-3 -one . 




20 

A suspension of 3.0 gm cf the intermediate prepared 
as in Exaitple 1 Part E was suspended in 30 mL of THF, created 
with 1,4 g cf phenyl isocyanate and refluxed fcr 2 hours. 
The mixture was cooled, diluted with Et20 and filtered. The 
25 white solid (2.8 g) was collected, washed wizh Et20 and added 
to a solution prepared from 3.57 gm of 35% KOH and 100 mL of 
MeOK. The resulting solution was heated to' reflux for 7 
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days, az whiter, cime TIC showed rcnpiece consuirpcicn of 
scarcing maceriai. The cooled soiucicn was acidified v/ich IN 
HCl and the resuicing precicicace collected cry filtration. 
Purification was effected by recrystallizaticn from MeOH to 
provide 1.3 g f43%) of product as white needles, mp 179- 
181*C. 

Anal. Cal. for C26H22N4O3: Z. 71.22; H, 5.06; W, 
12.73. round: 71.11; H, 5.14; II, 12.97. IR: :719cm-^. 

MS: .T./e 4 33. :IMP.: 1.57 iz. 2H) . 3.73 is, 2H) . ;.l? (r, 
:H), £.73 -.d. Ih), 6.35 id. 2h) , 7.22 (dd, 2H; , 7.44 i.t.. 3H) , 
7.53 ,T. , iH.! ~'.?7 rr. , 2H)r 3 C2 s. "***} ^ — 

exchanges *.-::. ir. r?^- • 

Compounds were tested for antihyperglycemic 
activity according zz the protocol described in A.M. Gill and 
T.T, Yen, "Effects of Ciglitazone on Endogenous Plasma Islet 
Amyloid Polypeptide and Insulin Sensitivity in Obese-Diabetic 
Viable Yellow Mice* Life Sciences 43, 703-71C (1991:-. The 
mice used in these tests were obese-diabetic viable yellow 
mice ferns the inbred Lilly colony. They were housed in 
transparent clastic cages v;ith bedding. Purxna Formula Chow 
500S '.product zz Purina Mills Inc., 717 South Hickory St.. 
Fond Lac, v:r 54935-5517 USA) and water were available ad 
libitum. The anbien:: temperature of the animal room was 25 'c 
and lights v;ere on from 0600 to 1800. 

To study the effects cf the candidate compounds, 
twelve male obese-diabetic viable yellow rrf) mice were 
divided into tv;o groups for each candidate compound. One 
group was fed .T.esh or repelletised Purina 5008 Chow and one 
group was fed the same chow imammal food) containing the 
indicated amount rf candidate compound as set forth below in 
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che Table. 3ody weigr.c and food ccnsumpricn were monitored 
and blood samples rcilectied before the experiment was 
iniciaced and afrer 14 days zz nreatmenc. In the Table, che 
blood glucose levels of mice given the test compounds are 
5 reported as a percentage cf the initial value as compared to 
untreated controls on day 14 of treatment. Reductions cf the 
initial values by less than 20% are regarded as inactive. 
The dose :.3 the percent of compound incorporated into the 
feed 1 mesh cr repelietized; . The corresponding data for 
0 ciglitazone are included for comparison. 
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TABLE 



Dose 



9A' 



10 



11 



llA' 



12 



13 



14 



-I c 



17 



BG% 



46% 



43% 



:3 



CO 



.05 



.03 



49.5% 



27.4% 



J9.5% 



.03 



33% 



■7 .fk 



.03 



55* 



.05 



82% 



.05 



45.1% 



,05 



51% 



■ 05 



109% 



,03 



43% 



.03 



40.7% 



34.7% 



.03 



40^ 



«!7"y 



■ 05 



41. e% 



18 


.03 


' 57% 


19 


.03 


54.4% 


1 20 


.03 1 


28.2% j 


1 


.03 1 


53% 1 


1 


.03 1 


99.5% 1 


II Cisiicazone ** 


0.1 1 


64% n 





are ccniparative Examples to show 
cricicalicy of scruccure 
c one r cl exper imenc 
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We claim: 

1. An anzihypergiycemic rsmpour.d selected from 
the. group- consisting of C-sub'stiruted pencaci/cloazole 

5 pharmacophore containing heceroatoms ir. the 2,3 and 5 

positions cf the pentar/cloazole ring and I J-alkyl -substituted 
pentari/cloazoie pharmacophore containing nitrogen or other 
hetero atoms :,n positions selected from the group consisting 
of the : and positions cf the pentaci/cioazole ring and the 

0 1 position zz the pentaci/cloazcle ring. 

I. The compound cf Claim 1. v/herein the 
antihyperolycemir compound is a C-substituted pentaci/cloazole 
pharmacophore. 

3. The compound of Claim 2. wherein the C- 
substituted pentacycloazole is a 2, 3 , S-triazole. 

4. The compound of Claim 2, wherein the C- 
substituted pentar/cloazole is a 2.3-diazole. 

5. The ccmpound cf Claim 2. v/herem the C- 
substituted pentar/cloazole is a 2.5-diazoie. 

6. The compound of Claim 2, wherein the C- 
substituted pentar/cloazole is a 1, 3 . 4-oxathiazoiin-5-one. 

7. The compound cf Claim 2. wherein the C- 
substituted pentar/cloazole is a 1.2, 4-thiodia2olin-5-one. 

8. The compound of Claim 1. wherein the 
antihyperglycemic compound is a K-alkyi-substituted 
pentaci/cloazole pharmacophore. 
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9. A C-subsLicuced pentacy-loazole pharmacophore 
containing heceroacoms in the 2.2 and 5 positions cf the 
pencacycloazoie ring having zhe structure Ar- (On.^- (CH2)in.i- 
5 CH2Z wherein 2 is the C-substizuced pencacycioazole ring 
containing heteroatozns in the 2, 3 and 5 positions of the 
pentac\xloa2oie ring, G is oxygen cr sulfur, m and n are 
whole numbers ranging from 1 tc 2 and Ar is a suitable 
aromatic system. 

10 

::. A C-suDstitut£2 centacycioasoie pharmaccphcre 
cf Claim r. v;nere Ar has the structure 

V-(CH2)p-.:G')-Ar-- 

15 

wherein Ar- is a divalent arylene moiety, G' is oxygen 
or sulfur. V is selected from the group consisting of 
substituted cr unsubstituted aryl, cycloalJcyl and 
heterocyclic and p is a number from 1 to 6. 

20 

11. The C-sufastituted pentaci/cloazole cf Claim 10, 
wherein c is 3 ' is oxygen. Ar ' is ?-phenylene. r. and n are 
1 and V 15 1 -phenyl -^-oxazolyl. 

1^. The compound cf Claim 11, wherein C- 
substituted pentao/cloazole is a 2,2,5-tria2oie. 

11. The compound cf Claim 11. wherein C- 
suipstituted pentaci/cloazole is a 2,3-dia2ole. 

iO 

14. The compound cf Claim 11, wherein C- 
substituted psntac/cloazole is a 2,5-diazole. 
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15. The compound of Claim 11. wherein C- 
subsriruced pencacr/oloazole is a 1, 2, 4-oxachia2ciin-5-one 

16. The ccmpound of Claim 11, wherein C- 

5 subsiiruced pencacr/cioazoie is a 1.2,4-chiadia20iin-5-one. 

17. An N-alk\>i-substicuced pencaci'cioazole 
pharmacophore containing nicrogen acoms in posizions selected 
from Che group consisting cf the 2 and 4 positions of the 

C pentaci/cloazole ring and the 3 -position cf the 

pentar.-cioazole ring having the structure Ar- ^3; r-.-l - (CH2 /nj- • - 
CH?C vnerem z is tne ::-succtituted pentar.-cioazcle ring, g 
is oxygen cr sulfur, .t. and n are whole numbers ranging from 1 
to 2 and Ar is a suitable aromatic system. 

18. The N-substituced pentar/cloazole 
pharmacophore of Claim 17, wherein Ar has the structure Y- 
(CH2)p- (O-Ar wherein Ar ' is a divalent arylene moiety, G' 
is oxygen cr sulfur, Y is selected for the group consisting 
of substituted cr unsubstituted aryl, ci/cloalJc/l and 
heteror/clic and p is a number from 1 to 6. 

15. The K-substituted pentaci/cioazcie cf Claim IS, 
wherein ? is 2, G' is oxygen, Ar ' is p-phenylene. m and n are 
1 and V is 2-phenyl-4-oxazolyl. 

20. A compound selected from the group consistino 
of ;a? thru IT) : 

JA) 4-Methyl-5-[4- ( •:2- •:2-phenyl-4- 

oxazclyl ; etho:-r.-; phenyl ; methyl 31,2,4 -triazclin-3 -one; 
(B) -;-ii-Sutyl-5-[4- { 12- ':2-phenyl-4- 

oxazciyl ) ethc:-r/ • phenyl ; methyl ] 1 , 2 , 4 - triazolin-3 -one ; 
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iC) 4-Methyi-5- [4- ( (2- f2-phenyi-4- 

oxazciyi ) ezhox\') phenyl i methyl ] 1 , 2 , -rriazciin-j -ihione; 
^D) :(3)H-5-i4- ( :2- •:2-phenyi-4- 

oxazoly 1 ) echoxy > phenyl ) methyl ] 1 , 2 , 4 - criazoiin-:* - thione ? 
^ f2) 3-Methyithio-4-methyi-5-f4-( (2- :2-phenyl-4- 

oxazoly i } e thoxy ; phenyl ) methyl 11,2,4- 1 riaz Diine ; 
(?) 4-Methyl-5- [4- ( (2- •:2-phenyl-4- 

oxazoiyl ) ethoxvO phenyl ) 2-oxaechyl ) 1 , 2 . 4 -tria2oiin-3-one; 
iG) 4-MethyI-5- ( (2- ^ 2 -phenyl-4 -oxazciyl ) ethoxi'jphenyi 

10 : -ethyl ; 1 . 2 . 4-cria2ciin-5 -one; 

-;-Metr.yI-5- [4 - ' ;2- •:2 -phenyl -4 - 
3xazcly..£rr.s:r.- phenyl. -1-etnyl ; 1 . 2 . 4 -mazclin-3 -zhione; 

5-[4- f (2- :2-phenyl-4-oxazolyl) - 
etho.Vv' ; pnenyl ; methyl 31.2,4 -oxadiazoiin-3 - thione ; 
15 (J) 5-1 (4- (2- •:2-Phenyl-4- 

oxazclyl } ethoxy ) phenyl ) methyl ] 1 . 2 , 4 -triazolin-3 -one; 
fK) 5-[(4-(2-{2-Phenyl-4- 

oxazoly 1 ethoxy ) phenyl ) methyl ) 2 , 3 , 4 -oxadia2ciin-2 -one ; 
(L) . 3-1 (4- (2- (2-Phenyl-4'- 

20 oxazclyl } ethox\M phenyl /methyl ] 1 , 2 , 4 -oxadiazoiin-S-one; 
fM) 5-( (4-.:2- (2-phenyl-4- 

oxazcly 1 . eznory : phenyl i methyl 11.2,4 -oxathiazclin-2 -one ; 
TK) [ i4- t2- ;2-phenyi-4- 

oxazcly 1 j ethoxy ) phenyl ) methyl ] 1 , 2 , 4 -thiadiazoiin- 5-one; 
25 (0) l-( (4-(2- (2-Phenyl-4- 

oxazclyl ; etho>?.'; phenyl ) methyl ] 1 , 2 , 4-triazciidin-3 , 5 -clone; 
^P) l-{ (4-(2- (2 -Phenyl -4- 

oxazclyl : ethoxi/; phenyl ; methyl] 1 , 3-dia2clidin-2 , 4 . 5-trione; 
(QJ 4-Isopropyl-5- (4- ( (2- •:2-phenyl-4- 

cxazclyl ethor-r/; phenyl j methyl ) 1.2. 4 - triazciin-3 -one; 
JR) 4-n-Propyl-5-f4- ( i2- {2-phenyl-4- 

oxazclyl ethcr-.y : phenyl / methyl ] 1 . 2 . 4 -triazclin-3 -one; and 
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(S) 



2-Methyi-4-ethyl-5- t4 - ( f2 - •:2-phenyl-4- 
oxa2olyl)etho>:y;phenyi imechyl] 1. 2 , 4-rria2oiir.-3-one; and 
(T) 4-Ethyi-5- [4- ( (2- •:2-phenyi-4- 

oxazolyl ) ethoxy ) phenyl ) methyl J 1,2,4- criazoiin-j -one . 

5 

21. The compound (T) of Claim 20; 
4 -Echy 1 - 5 - f 4 - f ( 2 - ( 2 -phenyl - 4 -oxazolyl ) ethoxy ; phen^u ) methyl ] 
1,2 , 4-triazoiin-5-one. 

-^-n ancihyperglycemic: composition comprising a 
pharmaceutically acceptable carrier, iiluenc rr excipienc and 
an effective amount cf an ar.tihyperglycemir zcmpound selected 
from the group consisting C-substituted pentaci/cloazole 
pharmacophore containing heteroatoms in the 2,3 and 5 
15 position of the pentacycloazole ring and N-sufastituted 

pentac/cioazoie pharmacophore containing nitrogen atoms in 
positions selected from the group consisting cf the 2 and 4 
positions cf the pentacycloazole ring and the j position of 
the pentacycloazole ring. 

20 

23. The composition cf Claim 22, wherein the 
antihypergiycemir compound is a C-substituced pentaci/clcazole 
pharmacophore. 

2^ 24. The composition of Claim 23, wherein the C- 

substituted pentac\'cloazole is a 2. 2 , 5-triazole. 

25. The composition cf Claim 22. wherein the 
antihypergiycemic compound comprises from 1 to 99 weighc 

30 percent cf the composition. 

26. method cf reducing the hyperglycemia 
associated with non-insulin dependent diabetes .mellitus which 
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mechod comprises orally administering co a mammal a 
therapeutic dose of a antihypergiycemic confound selected 
from the group consisting C-substituted pentacycloazole 
pharmacophore containing heceroatoms in the 2.3 and 5 
5 position of the pentacycloazole ring and N-substituted 
pentacycloazole pharmacophore containing nitrogen atoms in 
position selected from the group consisting of the 2 and 4 
positions of the pentacycloazole ring the 3 position of the 
pentacycloazole ring. 

10 

27. . The process of Claim Zo. wherein the mammal is 

a human. 



INTERNATIONAL SEARCH REPORT 



Intematton&l application No. 
PCT/US95/14100 



I A. CLASSinCATION OF SUBJECT MATTER 
IPC(6) : A6I K 3 1/42; C07D 263/30 
US CL :514/374. 548/235. 237, 239 
I According to International Pate nt Classification (IPC) or to both national clajsificalion and IPC 

|b. welds searched 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 514/374, 548/235. 237» 239; A61K 31/420 

I Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
CAS Online structure search 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 

I Y 



US, A, 5,334,604 (GOLDSTEIN et alj 02 August 1994, see 
abstract, example 2 (column 9, lines 14-column 10, line 3) 



1, 2, 8, 9-11, 
17-19, 22-23, 
25-27 



US, A, 4,763,956 (SCHNUR) 28 June 1988, see claims 1, 
4, 5. 

US, A, 5,066,662 (HOBBS et al.) 19 November 1991, see 
abstract, column 3, lines 10-42 and 61; column 7, lines 7, 8, 
11, 12, 25-32, 51-63; column 8, lines 13-27; claims 1-5. 

US, A, 5,185,353 (TURNBULL et alj 09 February 1993. 
See column 2, table 2, compounds 26, 27; column 1, lines 
32-33. 



3-7, 12-14, 21, 
26 

1, 2, 8 



1, 2, 4-6, 8-10, 
14, 15, 17, 22- 
23, 25 

1, 28, 22-23, 
25 



[Fx] Further documents arc listed in the continuation of Box C. ^] Sec patent family annex. 



Special cMcgonea of cited doeumenU: 

donimentderimag die (caend stale the whkh it not 
to be of particular relevance 



•0' 
.p. 



bUihed OA or after Ihe 



fiUaf dale 



documcfli which may throw doubu on priority claim(t) or 
cited lo calabltsh Ihe publicalioo date of another citation 
•pccial reason (aa ipccirwd) 

document refenrini lo an oral diKlosure. use. cxhtbilion or other 



later document puMithed after the intemaiional Glint ^Mc or priorit>* 
dale and not in conflict with the appbctlion but cilcd to uirieiUM^ the 
principle or theory underlying the inveaiioo 

document of particubr relevance; the cl&tinod invention cannot be 
oooiidered novel or cannot be ceoaidered lo involve an inventive «tep 
when Ihe document k taken alone 

document of particular relevance; the claimed mventton cmnol be 
oomiderBd to invoWe an inventive aiep when the document ii 
etnhM with one or more other euch documenla* inch combination 
beiaf obvioua to a peiaoo ikiUed in the an 



document publiihed prior lo the international filing dale but later ttmn 
d>e priority date claimed 



iber of the lame patent family 



I Date of the actual completion of the international search 
28 DECEMBER 1996 




of the international search report 




i Name and mailing address of the ISA/US 
Com miss ioner of Psienu and Trsdefnsrkii 

Box per 

Washington. D.C. 20231 
Facsimile No. (703) 305O230 



US jd 



Form PCT/lSA/210 (second sheet)(July 1992)* 



(703) 308-1235 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US95/141CX) 



C (Continuation). E>OCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No 



US, A, 5.254,576 (ROMINE et al.) 19 October 1993, see entire 
document. 

US, A, 5,239,080 (SOHDA et al.) 24 August 1993. See column 
2, lines 55-57, 62-63, 66-67 and column 1, lines 45-47. 



1-27 

1-5, 9-14, 22-26 
8, 17-21 



Form PCT/lSA/210 (continuation of second sheetXJuly 1992)« 





^ rVTTTRNATinNAI ^ARCH REPORT 


IntentAtioiul Aimlicalion No 
PCTAJS95/14100 




Box 1 Obsenrations where ceruin dainu were found unsearchable (Continuation of item 1 of first sheet) 


This tfttcfnalional lepoit has not been established in lespect of oeftain claims under Article 17(2Xa) for the following reasons: 

1. rn Claims Nos.: 

^""^ because they relate to subject matter not required to be searched by this Authority, namely: 

2. 1 j Claims Nos.: 

^—^ because they relate lo parts of the international application that do not comply with the pnescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

3. Q Claims Nos.: 

because they air dependent claims and arc not drafted in accordance with the second and third sentences of Rule 6.4(a). 


Box II ObserTatiofis where unity of inrnition is lacking (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Extra Sheet. 

1 . rn As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. 1 1 As ail searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. 1 1 As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

^' 1 x| required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it b covered by claims Nos.: 
Ml. 17-19. 22-27 (part of each), and 12-14. 21 

Remark on Protest |^ The additional search fees were accompanied by the applicant's protest. 

|~) No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet(l))(July 1992)* 



INTERNATIONAL SEARCH REPORT 



IntemationAl appUeaiion No. 
PCT/US95/I4100 



BOX n. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional 
examination fees must be paid. 

Group I. cUim(s) Ml. 17-19. and 22-27 (part of each). 12-14. and 21, drawn to pentacyclazoles (PCA) where one is 
oxazole and the other (if present) is 1 ,2.3-triazole or 1 »2.4Hriazole. 

Group II, claim(s) 1-11, 17-20, and 22-27 (part of each), drawn to one PCA b oxathiazoline. 

Group HI, claim(s) 1-11. 17-19. and 22-27 (part of each), drawn to one of the PCA's is 1,2.3 thiadiazole. 

Group IV, claim(s) 1-11, 17-20, and 22-27 (part of each). 15, drawn to one of the PCA*s is 1.2.4 thiadiazole and the 
other isn't II. 

Group V. claim(s) 1-1 1 . 17-20. and 22-27 (part of each), drawn to one PCA is 1 ,2.4 oxadiazoles and the other isn*t II- 
IV. 

Group VI, claims l-II, 17-19 (part of each), drawn to one of the PCA's is 1.2,5 thiadiazoles and the other i-sn't II-V. 

Group Vll. claims Ml. 17-20. and 22*27 (part of each), drawn to one of the PCA*s is 1.3.4 thiadiazoles and the other 
isn't II-Vl. 

Group VIII, claims Ml. 17-20. and 22-27 (part of each), and 14, drawn to one of the PCA*s is 1,3.4 oxadiazoles and 
the other is not II-VIl. 

Group IX. claims 1-11 , 17-19, 22>27 (part of each), drawn to one of the PCA*s is thiazole and the other isn't II- 
Vin.Group X, claims Ml. 17-19, and 22-27 (part of each), drawn to PCA is 1.2,3 triazolc and not in II-IX. 

Group XI, claims Ml, 17-19, and 22-27 (part of each), drawn to PCA is 1,2,4 triazole and not in II-X. 

Group Xll, claims Ml. 17-19. and 22-27 (part of each), drawn to PCA is 1.3 diazole (imidazoles) and not in II to XI. 

Group XIII, claims Ml. 17-19, and 22-27 (part of each), drawn to PCA is 1,2 diazole (pyrazole) and not in II to XIII. 

Group XIV. claims 1-11. 17-19, and 22-27 (part of each), drawn to PCA's not provided above. 

The inventions listed as Groups l-XIV do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: They do not 
have a common "special technical feature" not shared with Goldstein (see abstract) or Sohda. Indeed some claims (eg. 
1) are so obscure it appeared there is no common technical feature, i.e. either drawn a C substituted PCA or a N alkyl 
substituted PCA. not having a technical feature at all common to claim 1. The heteroatoms aren't even recited, other 
ihan N in the N alkyl substituted PCA. The cbim is literally impossible of complete search in the PTO search files. 



Form PCT/ISA/2I0 (extra 8heet)(July 1992)* 



